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PREFACE

This document is the eighth in a series constituting a "public record" of
activities in regard to the National Institutes of Health (NIH) Guidelines
for recombinant DNA research.

The first seven volumes cover events from February 1975 through August 1982.

This eighth volume covers events from September 1982 through September 1984.
During this period, a conplete republication of the revised "NIH Guidelines
for Research Involving Recombinant DNA Molecules" was issued in the Federal
Register on June 1, 1983. These appear in this volume.

Vblumes 1 through 5 in this series may be purchased from the Superintendent of
Documents, U.S. Government Printing Office (GPO), Washington, D.C. 20402, or
viewed in sane 600 public libraries of the GPO depository system. The GPO
stock number of Volume 1 is 017-004-00398-6; Volume 2, 017-040-00422-2 and
(supplement: Environmental Impact Statement) 017-040-00413-3; Volume 3,

017-040-00429-0 and (appendices) 017-040-00430-3; Volume 4, 017-040-00443-5
and (appendices) 017-040-00442-7; and Vblume 5, 017-040-00470-2. Vblumes 6

and 7 are available fran the Office of Recombinant DNA Activities, National
Institutes of Health, Building 31, Room 3B10, Bethesda, Maryland 20892.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisory
Committee; Meetings

Pursuant to Pub. L. 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at Wilson Hall, Building 1, National

Institutes of Health, 9000 Rockville Pike,

Belhesda, Maryland 20205, on October
25, 1982, from 9:00 a.m. to adjournment
at approximately 6.00 p.m. This meeting

will be open to the public to discuss:

CDC/NIOSH report on medical

surveillance

Classification of microorganisms for

purposes of Guidelines

Review of protocols for required

containment levels

Containment levels for cloning toxin

genes

Amendment of Guidelines

Proposed exemptions to Guidelines

Other matters requiring necessary

action by the Committee

Attendance by the public will be
limited to space available.

Dr. William
J.
Gartland, Jr., Executive

Secretary, Recombinant DNA Advisory
Committee, National Institutes of

Health, Building 31, Room 4A52,

telephone (301) 496-6051, will provide

materials to be discussed at the meeting,

rosters of committee members, and
substantive program information. A
summary of the meeting will be
available at a later date.

In addition, notice is hereby given of a

meeting of the Large-Scale Review
Working Group sponsored by the

Recombinant DNA Advisory Committee
at the National Institutes of Health,

Wilson Hall, Building 1, 9000 Rockville

Pike, Bethesda, Maryland 20205, on
October 26, 1982, from 9:00 a.m. to 12:00

noon. The meeting will be open to the

public to discuss:

CDC/NIOSH report on medical

surveillance

Proposed revision of the Physical

Containment Recommendations for

Large-Scale Uses of Organisms

Containing Recombinant DNA
Molecules

Attendance will be limited to space
available.

Further information may be obtained
from Dr. Elizabeth Milewski, Executive

Secretary, Large-Scale Review Working
Group, NIAID, Building 31, Room 4A52,
Bethesda, Maryland, telephone (301)

496-6051.

Dated: September 15, 1982.

Betty
J.
Beveridge,

NIH Committee Management Officer.

OMB's "Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every federal research

program in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could

not be certain that every federal

program would be included as many
federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing, NIH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalog of
Federal Domestic Assistance are

affected.

NIH programs are not covered by
OMB Circular A-95 because they fit the

description of “programs not considered

appropriate" in Section 8—(b)—(4) and (5)

of that Circular.

[FR Doc. 82-28009 Filed 0-21-82; 8:45 am)

BILLING CODE 4 1 *0-0 t-M

Recombinant DNA Research;

Proposed Actions Under Guidelines

agency: National Institutes of Health,

PHS, DHHS.
ACTION: Notice of Proposed Actions

under NIH Guidelines for Research

Involving Recombinant DNA Molecules.

summary: This notice sets forth

proposed actions to be taken under the

NIH Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit

comments concerning these proposals.

After consideration of these proposals

and comments by the NIH Recombinant
DNA Advisory Committee (RAC) at its

meeting on. October 25, 1982, the

Director of the National Institute of

Allergy and Infectious Diseases will

issue decisions on these proposals in

accord with the Guidelines.

DATE: Comments must be received by
October 22. 1982.

AOORESS: Written comments and
recommendations should be submitted

to the Director. Office of Recombinant
DNA Activities, Building 31. Room 4A52,

National Institutes of Health, Bethesda.

Maryland 20205. All comments received

in timely response to this notice will be

considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Background documentation and
additional information can be obtained

from Drs. Stanley Barban and Elizabeth

Milewski, Office of Recombinant DNA
Activities, National Institutes of Health,

Bethesda. Maryland 20205, (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following actions under the

Guidelines for Research Involving

Recombinant DNA Molecules.

I. Request for Permission To Clone a

Hybrid Gene Involving the Gene
Encoding Diphtheria Toxin

Dr. John Murphy of Harvard Medical
School requests permission to construct

a hybrid molecule in which the gene
coding for the melanocyte stimulating

hormone (MSH) is joined to a segment

of the gene encoding diphtheria toxin.

The diphtheria toxin gene segment

would encode the A subunit and
portions of the B subunit. The segment

would be devoid of the diphtheria toxin

binding domain. The MSH gene would
be a synthetic oligonucleotide. The
MSH-diphtheria toxin hybrid gene

would be introduced into poorly

mobilizable plasmids such as pBR322,

PUC9, or PUC8, and cloned in E. coli

EKl host-vector systems. Dr. Murphy
proposes that work leading up to the

gene fusion would be conducted under

Pl + EKl containment. Pl+EKl
containment would be appropriate for

cloning the diphtheria toxin segment, as

without a binding domain the

polypeptide has very low toxicity. Dr.

Murphy proposes that propagation of

the hybrid gene in E. coli K-12 be

conducted in the high containment

Building 550 at the Frederick Cancer
Research Facility (FCRF), since the

specific toxicity of the hybrid gene

product is unknown. Laboratory

practices and containment equipment

are to be specified by the IBC.

II. Request for Permission To Clone a

Toxin Structural Gene From E. Coli

Drs. Alison O'Brien and Randall

Holmes of the Uniformed Services

University of the Health Sciences

request permission to clone the

[2]
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structural gene of the s/)/£a-like toxin of

Escherichia coli. The E. coli shiga-like

toxin has biological activity similar to

the activity of Shigella dysenteriae

neurotoxin. The shiga-like toxin gene
would be cloned in E. coli EKl host-

vector systems using plasmid, cosmid, or

lambda cloning vectors.

III. Request To Release Strains of

Pseudomonas Syringae and Erwinia

Herbicola

Drs. Nicholas Panopoulos and Steven

Lindow of the University of California,

Berkeley, request permission to

construct and release Pseudomonas
syringae pv. syringae and Erwinia
herbicola carrying in vitro generated

deletions of all or part of the genes
involved in ice nucleation for purposes

of biological control of frost damage in

plants.

IV. Request To Field-Test Transformed
Tomato and Tobacco Plants

Dr. John Sanford of Cornell University

requests permission to field-test tomato
and tobacco plants that will be
transformed with bacterial and yeast

DNA using pollen as a vector. Plants

will be screened in the field to detect

transformation events.

V. Proposed Revision of Appendix F

NIH staff proposes to revise Appendix
F, Section F-l, second sentence, to

clarify that the subject experiments are

not in fact “prohibited," but rather full

under Section III—A of the Guidelines,

which requires that the experiments

receive RAC review and Nil! and IBC
approval before initiation. The current

language is inaccurate.

The relevant sentence in Appendix F
currently reads as follows: “Cloning of

genes coding for molecules toxic for

vertebrates that have an LDM of less

than 100 nanograms per kilogram body
weight [e.g., microbial toxins such as the

botulinum toxins, tetanus toxin,

diphtheria toxin, Shigella dysenteriae

neurotoxin] is prohibited."

NIH staff proposes that this sentence

be amended to be read as follows: “The
cloning of genes coding for molecules

toxic for vertebrates that have and
LD 50of less than 100 nanograms per

kilogram body weight [e.g., microbial

toxins such as the botulinum toxins,

tetanus toxin, diphtheria toxin, Shigella

dysenteriae neurotoxin] is covered

under Section III—A—1 of the Guidelines

and requires RAC review and NIH and
IBC approval before initiation."

Dated: September 14. 1982.

Bernard Talbot,

Acting Director, National Institute ofAllergy

and Infectious Diseases, National Institutes of
Health.

OMB’s “Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every federal research

program in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could

not be certain that every federal

program would be included as many
federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing, NIH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalog of
Federal Domestic Assistance are

affected.

NIH programs are not coverd by OMB
Circular A-95 because they fit the

description of "programs not considered

appropriate" in Section 8—(b)—(4) and (5)

of that Circular.

|FR Doc. 82-28010 Piled 9-21-82; 8:4$ &m|

BILUNG COO€ 4149-01-84
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Public Health ServiceDEPARTMENTOF HEALTH & HUMAN SERVICES

National Institutes of Health
j

Bethesda, Maryland 20205

October 1, 1982

MEMORANDUM
TO: Chairperson, Institutional Biosafety Committee

FROM: Director, Office of Recombinant DN\ Activities, NIH

SUBJECT: Solicitation of Comments on Revised Guidelines for
Research Involving Recombinant DN\ Molecules

At the June meeting of the Recombinant ENA Advisory Committee (RAC), it was
recommended that a letter be sent to Institutional Biosafety Committees (IBCs)
to solicit information as to how IBCs are functioning under the NIH Guidelines
for Research Involving Recombinant Molecules as revised during 1982.

It was suggested that IBCs might wish to provide information on areas of
concern, including the following:

o What are the problems with the revised Guidelines?

o What things are taking large amounts of time?

o Vhat things are taking inappropriate amounts of time?

o In what areas do you disagree with the RAC with regard to containment
for a particular experiment?

o In what ways are the Guidelines too stringent or too relaxed?

o How frequently does your IBC meet?

o Does your IBC have other responsibilities at your institution? Is it

a general biosafety committee? If not, is it because of the way in

which the NIH Guidelines are written, or is it because your institution
has chosen to function this way?

NIH and the RAC would appreciate your cocperation in providing comments on
these and other issues fchich are of concern to your IBC. Please send your
comments to me at the Office of Recombinant ENA Activities, Building 31,
Roam 4A52, Bethesda, Maryland 20205. It would be helpful to have your comments
by January 31, 1983. Your comments will be reviewed by a RAC Working Group on
Revision of the Guidelines which has been charged with periodic review and
updating of the Guidelines.

H
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DEPARTMENT CF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECCMBINANT DNA ADVISORY COMMITTEE

MINUTES OF MEETING1

OCTOBER 25, 1982

The Recombinant ENA Advisory Committee (RAC) was convened for its twenty-sixth
meeting at 9:00 a.m. on October 25, 1982, in Wilson Hall, Building 1, National
Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland 20205.

Dr. Kenneth Berns (Chairman), University of Florida, presided. In accordance
with Public Law 92-463, the meeting was open to the public. The following were
present for all or part of the meeting:

Committee members (roster attached):

Winston Brill
Nina Fedoroff
David Friedman
Jean Harris
King Holmes
Arthur Landy

Ad hoc consultants:

Werner Maas
David Martin
Gerard McGarrity
Robert McKinney
Robert Mitchell
Elena Nightingale

John Scandalios
Pieter Wens ink
William J. Gartland, Jr.

(Executive Secretary)

Michael Gill, Tufts University
Susan Gottesman, National Cancer Institute
James Kaper, University of Maryland

Non-voting members:

Howard Berman, Veterans Administration
Morris Levin, Environmental Protection Agency
Herman Lewis, National Science Foundation
Henry Miller, National Center for Drugs and Biologies, FDA
Sue Tblin, Department of Agriculture
William Walsh, Department of State

Other National Institutes of Health staff:

Stanley Barban, NIAID
Manuel Barbeito, OD
W. Qnmett Barkley, OD
Becky Connors, NIAID
Irving Delappe, NIAID
Susan Gerhold, CD News Branch

John Irwin, OD
Elizabeth Milewski, NIAID
Stan Nagle, NIAID
John Nutter, NIAID
Bernard Talbot, NIAID
Robert Wiseberg, NICHD

1The RAC is advisory to the NIH, and its recommendations should not be
considered as final and accepted. The Office of Recombinant ENA Activities
should be consulted for NIH policy on specific issues.
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Others:

Fred Betz, Environmental Protection Agency
Carter Leonard Blakey, Blue Sheet
Robert Brandt, OSHA, Department of tabor
Irene Brandt, Eli Lilly & Company
Robert Brey, Genex Corporation
Louise Cannon, Stenotech, Inc.

Maureen Chelius, Schering-Plough Corporation
Chia T. Chen, OSHA, Department of Labor
Dave Collins, Department of Justice
John Cox, Department of Commerce
Robert Dorsch, E. I. DuPont De Nemours & Company
Gershon Fishbein, Genetic Engineering Letter
John Galet, Schering-Plough Corporation
Richard Geoghegan, E. I. DuPont De Nemours and Company
Marel Glaubiger, Uniformed Services Lhiversity
William Grahm, Science Technology Commission
Tam M. Helscher, Monsanto Company
Timothy Henry, Health Industry Manufacturing Association
Randall Holmes, Uniformed Services University
Dorothy Jessop, Department of Agriculture
M. J. Johnson, Fall Corporation
Chris Joyce, New Scientist Magazine
Attila Kader, Food and Drug Administration
Geoffrey Kamy, Office of Technology Assessment
Rihito Kimura, Kennedy Institute
Gregg Knud son, USAMRIID
D. S. Mabry, Pfizer, Inc.

James McCullough, Library of Congress
Leo McIntyre, Department of Commerce
John Murphy, Harvard Medical School
Bemie Mlynczak, Monsanto Company
Norine Noonan, Senate Commerce Committee
Alison O'Brien, Uniformed Services Uhiversity
Seth Pauker, Biogen, Inc.

Stephen Pijar, Flood & Drug Administration
Harvey Price, Industrial Biotechnology Association
Marvin Rogul, Environmental Protection Agency
Harold Schmeck, New York Times
Minnie Sochard, Environmental Protection Agency
Stephanie Soucek, National Institute of Occupational Safety & Health
B. J. Spalding, McGraw Hill
Jeff Trewhitt, McQraw Hill
Charles Turbyville, NIH Week
Joseph Van Houten, Schering-Plough Corporation
Michael Vodkin, US/MRIID

f«l



3

I. CALL TO ORDER AND OPENING REMARKS

Dr. Gartland introduced the newly appointed chairman of the RAC,

Dr. Kenneth Berns. Dr. Gartland said the terms of six RAC members expired

on June 30, 1982. He said the Department of Health and Human Services
(HHS) is working on completing the RAC roster, but the six new appointments
have not yet been named.

II. MINUTES OF TOE JUNE 28, 1982, MEETING

Car. Berns said the committee would first consider the minutes (tab 1089)
of the June 28, 1982, RAC meeting and asked Dr. Harris to comment on those
minutes. Dr. Harris said the minutes were substantively accurate and

moved acceptance subject to any corrections.

Mr. Mitchell asked that language in Part III, Proposed Prohibition , be
amended as suggested by Er. Nightingale. The language, as amended,
would read:

"Dr. Nightingale also noted that the Commission on Life Sciences of
the National Academy of Sciences (NAS) has refused to conduct a

study requested by the DOD via the Board on Army Science and Tech-
nology of the Commission on Engineering and Technical Systems. Most
of the work in that study was to be classified and the IAS Ccmmission
on Life Sciences has established the principle that it will not
do classified work.

"Dr. Nightingale said the NAS Ccmmission on Life Sciences was inwilling

to conduct studies on biological warfare defense but agreed to coop-
erate with the Board of Army Science and Technology on a mycotoxin
study. Mycotoxins were classified as chemicals. She asked Er . Beisel
to clarify his previous statement that they did no classified work."

Mr. Mitchell also questioned certain language in Part V, Proposed Revision
of the Guidelines . The language reads as follows

:

"Dr. Berns said he had discussed the issue with Er. Richardson, and
they had agreed that a Class 3 specification for Rabies street virus
was more appropriate for the purposes of the NIH Guidelines; investi-
gators following the NIH Guidelines would more probably be using

chemical quantities of viruses, rather than the quantities needed
for diagnostic purposes on which the CDC classification was based."

Mr. Mitchell suggested the word "chemical" is not properly descriptive.
Dr. Berns said the concern was that recombinant DNA techniques will require
larger amounts of virus than would be used in a diagnostic laboratory.
He said the word "chemical" is accurate even though it may be imprecise.
Dr. McKinney suggested the phrase "using quantities different than those
required for diagnostic purposes" be used. He said this is also imprecise
but conveys the idea. Dr. Berns said the words "greater than" are probably
accurate. He suggested the language read:

[ 9 ]
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"...would more probably be using quantities of viruses greater
than the quantities needed for diagnostic purposes. The CDC
classification is based on the use of diagnostic quantities."

With these modifications, Mr. Mitchell seconded the motion. By a vote of

fourteen in favor, none opposed, and no abstentions, the minutes of the
June 28, 1982, RAC meeting were adopted.

III. CDC/NIOSH DRAFT REPORT ON MEDICAL SURVEILLANCE

Dr. McKinney introduced the CDC/NIOSH (Centers for Disease Control/National
Institute for Occupational Safety and Health) report on medical surveillance
(tab 1082) entitled "Medical Surveillance of Biotechnology Workers:
Report of the CDC/NIOSH ad hoc Working Group on Medical Surveillance for
Industrial Applications of Biotechnology." Dr. McKinney said the CDC/NIOSH
report had been discussed by the Large-Scale Review Working Group of the
Recombinant DMA Advisory Committee (tab 1088) on two separate occasions,
in February and in June 1982. Ihe key issue in those discussions was
whether technology employing recombinant ENA techniques should be singled
out from the biotechnology industry in general for medical surveillance
programs.

Dr. McKinney said that he personally felt it inappropriate to dictate a

specific medical surveillance program. However, the CDC/NIOSH report does
point out what needs to be considered in medical surveillance programs.
Dr. McKinney suggested that the thanks of the RAC be conveyed to the
CDC/NICSH working group. He also suggested the report be considered for
publication in the Recombinant ENA Technical Bulletin , as an article which
conveys some thoughts about medical surveillance.

Dr. McGarrity said he had two questions: (1) is "follow-up" of workers
absent for more than 48 hours standard procedure, and. (2) were illnesses
due to exposure to bacterial enzymes or products due to a chronic, con-
tinuous type of exposure or due to an accidental, single burst of exposure?
Dr. McKinney said the choice of 48 hours is arbitrary; workers absent for

illnesses of 72 hours could also have been chosen for "follow-up." In

response to the second question, he said the report dealt with chronic
exposures to bacterial products. He said this type of exposure might be
classified as chemical exposure.

Dr. Nightingale questioned whether RAC should make any formal reccmmen-

dation concerning the CDC/NIOSH report. Dr. Talbot said NIOSH would
determine what they would do with the report. The RAC could recommend
whether the NIH should do anything with it.

Dr. Nightingale noted that the report is an information document. She
questioned the appropriateness, in that context, of the Large-Scale Review
Working Group having forwarded to RAC the CDC/NIOSH report with an attached
resolution. Dr. Berns explained that the Large-Scale Review Working Group
overwhelmingly passed the motion to accept and send to RAC the CDC/NIOSH

[ 10 ]
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report. The resolution, dealing with the issue of vhether any special risk
per se is associated with recombinant DNA technology, was passed by a narrow
majority (the chairman broke a tie vote). Dr. Bems said this resolution
is not attached to the CDC/NIOSH report.

Dr. Martin suggests! the fallowing language be deleted frcm the CDC/NIOSH
report:

"Among the conditions which may place a worker at heightened
risk of acquiring occupational illness in biotechnology are
the following

:

- conditions which impair the non-specific defenses
against infection (chronic skin, respiratory tract,
and bowel disease);

- impaired immune competence;

- immunosuppression (caused, for example, by steroids,
radiation therapy, alkylating agents, or antimetabolites);

- long term treatment with antibiotics;

- cancer;

- other chronic illnesses, such as chronic kidney disease,
diabetes mellitus, or the collagen diseases."

Dr. Martin felt the list was too specific and particularly questioned the
category "impaired immune competence."

Dr. McKinney suggested Dr. Martin's comments should be conveyed to the

authors and that RAC not attempt to modify the document. Dr. McKinney
then moved his suggestion to acknowledge receipt of the CDC/NIC6H report
with thanks and to consider publishing it in the Recombinant DNA Technical
Bulletin . Dr. Harris suggested that the RAC first move to receive the

CDC/NIOSH report and commend the authors; RAC would then vote separately
on whether the article should be published. Dr. McKinney accepted
Dr. Harris' proposal. The question was called on receiving the report
and by a vote of fourteen in favor, none opposed, and no abstentions, the
RAC called the vote on the motion. By a vote of fourteen in favor, none
opposed, and no abstentions, the RAC received the CDC/NIOSH report and

commended the authors.

Dr. McKinney then moved that the CDC/NIOSH report be published in the

Recombinant DMA Technical Bulletin . Mr. Mitchell seconded the motion.

Dr. Martin then offered an amendment to delete the language describing
conditions which imay place a worker at heightened risk of acquiring occupa-
tional illness. Dr. McGarrity seconded Dr. Martin's motion. Dr. McKinney
did not accept Dr. Martin's proposed amendment. He thought all the examples

[111
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were cases where individuals may be at greater risk. He felt the language
provided necessary guidelines and that it would be an error to delete this
language. Mr. Mitchell said that if the CDC/NIOSH report is to be published,
it should be published as written; should RAC amend it, the document would no
longer be the CDC/NIOSH working group report. He argued that the report shows
how little is known in this area and in this way contributes information.

Dr. Miller of the Food and Drug Administration (FCA) said he had strong
reservations about RAC discussing the CDC/NICSH report; he said in the

past RAC has repudiated responsibility for the physical aspects of large-
scale uses of recombinant DNA technology. Dr. Nightingale said the RAC
had requested a report, and in response the CDC/NIOSH working group had
compiled the document. She thought it appropriate for the RAC to have
requested this information; she asked that this sentiment be recorded
in the minutes.

Dr. Friedman said he felt it is important to look at the question of

medical surveillance, but he did not think the CDC/NIOSH report provides
useful insights.

Dr. King Holmes asked if RAC ever determined what was to be published in
the Recombinant DNA Technical Bulletin . Dr. Talbot replied that the editor.
Dr. Milewski, would consider RAC's recommendation. Dr. Nightingale said

she did not know the editorial policy of the Bulletin and, thus, could
not make a recommendation on whether the CDC/NICSH report should be published
in the Recombinant DNA Technical Bulletin . Dr. Landy suggested that the
RAC simply give the CDC/NIOSH report to the editor of the Recombinant ENA
Technical Bulletin to consider whether or not to publish it. He said he
personally found the document interesting, particularly the last paragraph
describing the limitations of medical surveillance. He felt that statement
should be published. He suggested a friendly amendment to Dr. McKinney's
motion; he would amend the motion to suggest the Recombinant DNA Technical
Bulletin consider publishing the report. Dr. McKinney agreed . Dr. Martin
then withdrew his amendment to delete the language describing medical
conditions which might place biotechnology workers at greater risk.
Dr. McKinney then withdrew his motion to publish the CDC/NIOSH report in

the Recombinant DNA Technical Bulletin . As no other motion was offered,
the discussion ended.

IV. REQUEST TO FIELD TEST TRANSFORMED TOMATO AND TOBACCO PLANTS

Dr. Scandalios introduced the request (tab 1080) from Dr. John Sanford of
Cornell University to field-test tomato and tobacco plants transformed with
bacterial and yeast DNA. Fbllen would be used to mediate transformation
of the plants with plasmid vectors. Large numbers of plants would be

screened in the field to detect transformation events. Dr. Scandalios
said the recombinant plasmids to be used will carry kanamycin resistance
genes. He said Dr. Sanford argued that field testing should be permitted
as: (1) tomato and tobacco are self-pollinating, non self-propagating
species which cannot survive without man's help; (2) field testing of
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these plants would not constitute release into the environment, since the

fields are plowed and fumigated before and after the experiment, and the

plants remain adequately "contained"; (3) even if the transformed plants
escaped, they would be harmless; (4) the )<anamycin resistance gene is used

as a convenient marker and kanamycin resistance genes already occur in

plants; and (5) the plants will not be rendered toxic or ecologically
more aggressive.

Dr. Brill said he supported approval of Dr. Sanford's request. He said

the probability that the experiment would be successful is very low, but
should it be succesful, he did not see any hazard. Dr. Scandal ios moved
that permission to perform the requested field experiments be recommended.

Dr. Wensink said the evidence supporting the contention that kanamycin
resistance is found in plants is very weak and casts doubt on the validity
of the rest of the data. Dr. Wensink asked if disseminating kanamycin
resistance genes in plants is of concern. Dr. Holmes said acquisition of
kanamycin resistance frequently results in coacquisition of streptomycin
resistance. He said neither kanamycin nor streptomycin are very important
in human medicine today. Dr. Tolin said in agriculture antibiotics are
used primarily to control certain bacterial diseases in citrus and in

some other fruit. She is not aware of use of antibiotics to control
tomato and tobacco pests. She added that the regions in which the trans-
formed plants will be field tested are geographically well separated from
major citrus growing areas. She said plants must at seme stage be tested

under environmental conditions, as they do not always respond in green
houses or growth chambers as they would in the field. Dr. Martin asked if

the plants would be pollinated in the field as well as grown in the field.

Dr. Scandalios replied that the plants would be pollinated in the field.

Dr. McGarrity noted that RAC will most probably receive more requests for

permission to release genetically manipulated plants into the environment.
He said he was not familiar with plant breeding and plant pathology. He
wondered whether RAC might be provided information on plants, including
information on plant breeding, field experimentation, etc.

Dr. McKinney asked if Dr. Sanford is requesting RAC review under Section
III-A-2 of the Guidelines. Dr. Gartland replied that Dr. Sanford was
indeed. DT. McKinney said he would have preferred that some comment from
the investigator's Institutional Biosafety Committee (IBC) accompany the

proposal. He felt requests to the RAC falling under Section III-A of the
Guidelines should be forwarded with documents indicating the IBC is aware
the experiments are being proposed. In the absence of such documentation,
he did not feel moved to support this request. Dr. Bems said the current
Guidelines do not require the IBC to review proposals falling under Section
III-A before RAC evaluates the proposal.
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Dr. Fedoroff suggested the motion should indicate the data do not demon-
strate the existence of kanamycin resistance in plants and approval is
not based on these data. Dr . Landy agreed the data do not demonstrate
kanamycin resistance but felt this should not be part of the motion.
Dr. Harris called the question. By a vote of fourteen in favor, none
opposed, and no abstentions, the RAC called the vote on the motion.

The motion to recommend approval of the experiments as proposed passed by
a vote of ten in favor, one opposed , and three abstentions.

Dr. McGarrity requested that RAC be provided with current information on
how recombinant DNA pertains to agriculture. Dr. Fedoroff added that 9ome
basic plant biology might appropriately be included in this report.

Dr. Scandal ios asked if the U.S. Department of Agriculture (USDA) has a
committee which might serve as an information source. Dr. Tblin said that
while the USDA has a ccmmittee, that committee could not serve as a general
source of information. It has, however, provided information to the NIH on
plant biology issues and could assist any RAC working group on agriculture.

Dr. Brill said to compile relevant background data on botany and recombinant
DMA could be a huge undertaking. He suggested that referencing some good
modem botany books might be sufficient.

Dr. McKinney supported the concept that proposals involving the bioengi-
neering of plants be evaluated in their own reference frame. He said the
current NIH Guidelines were framed with reference to human health. As an
example, he noted that the proposals involving applications of bioengineering
to plants refer to absence of "risk to health." He questioned whose health
this phrase referred to, the environment's, the plants', or human Markers'.

Dr. Brill suggested that a working group be appointed to evaluate the Guide-
lines with respect to plants and agriculture. Dr. McGarrity said that although
he found the concept of an agriculture working group reasonable, he wished
to obtain some basic education on this subject as quickly as possible.

V. CLASSIFICATION OF MICROORGANISMS ON THE BASIS OF HAZARD

Dr. Holmes asked Dr. Ehimett Barkley, chairman of the Vorking Group on
Classification of Microorganisms, to comment on the general strategies the
working group intends to follow in revising and updating Appendix B, Classi-
fication of Microorganisms on the Basis of Hazard , of the Guidelines.

Dr. Barkley said the penultimate draft of the CDC/NIH "Proposed Biosafety
Guidelines for Microbiological and Biomedical Laboratories" is due to

appear in November. He said this draft will eliminate references to oppor-
tunistic pathogens and focus instead on those agents (1) having a high
potential for causing infection, or (2) where the infection, wsre it to
occur, would have grave results, or (3) with a history of laboratory asso-
ciated disease. He said the working group would, as soon as the document
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becomes available, use it as a basis for the review of the pathogen listing
in Appendix B of the Guidelines. He added that the working group would
also consider the advisability of eliminating opportunistic pathogens
from Appendix B.

Dr. Barkley said the working group would in addition also evaluate strat-
egies for dealing with nonhuman pathogens. No listing of such pathogens
is available and these pathogens are not currently listed in the Guidelines.

CT. Barkley said the 1974 National Cancer Institute (NCI) listing of onco-
genic viruses entitled "Safety Standards for Research Involving Oncogenic
Viruses" which appears in Appendix B as Appendix B-II is out of date. The
data base on which recommended safeguards can be constructed has signifi-
cantly increased over the last decade. He said the NCI, in collaboration
with the NIH Division of Safety, is planning to revise that document. The
revised document, when available, will be distributed to the working group
and the classification of oncogenic viruses in the NIH Guidelines for

Research Involving Recombinant DNA tMolecules will be considered.

VI. REQUEST TO RELEASE STRAINS OF PSEUDOMONAS SYRINGAE AND ERWINIA HERBICOLA

Dr. Brill introduced the request (tab 1081) of Drs. Nickolas Panopoulos and
Steven Lindow of the University of California, Berkeley, for permission to

construct and release in the environment Pseudomonas syringae pv. syringae
and Erwinia herbicola to biologically control frost damage in plants. The
strains would be carrying deletions of all or part of the genes involved
in ice nucleation.

Dr. Brill said that when freezing occurs on plant tissues, the tissues are
damaged on thawing. Bacteria then enter through the damaged tissue and
destroy the plant or at least destroy the tissue. Certain bacteria, such
as Pseudomonas syringae (various pathovars under the current taxoncmic
classification) , Erwinia herbicola , and, occasionally, isolates of Pseudo-
monas fluorescens , serve as nuclei for ice crystal formation in supercooled
water at temperatures slightly below 0°C (threshold nucleation temperature
about -1.8°C). These bacteria are common plant epiphytes found in substan-
tial numbers on above-ground plant surfaces (leaves, twigs, buds, flowers),
with seasonal fluctuations from undetectable levels up to 10^ cells/gram
tissue fresh weight. A causal relationship between frost damage on frost
sensitive crop plants at relatively warm subzero temperatures (down to -5°C)

and these organisms has been established. For instance, the degree of damage
after exposure to low temperatures either in the field or in controlled
environments (growth chambers) is directly related to the populations of

ice nucleation active (Il&+ ) bacteria present in or on the surfaces of
abcve-ground parts. Plants grown aseptically can tolerate temperatures of

several (ca. 6) degrees Celsius below zero without apparent damage. They
are rendered sensitive to such temperatures by spraying with suspensions
of INA+ bacteria prior to low temperature exposure.
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Frost damage to plants can be decreased by reducing the natural epiphytic
population of INA+ bacteria; significant protection against frost damage
has been obtained by application of various bacteriocides. The use of

antagonistic bacterial strains which compete with the natural epiphytic
flora has also been shown to be effective inder field conditions.

Antagonists especially suited for this purpose are INA
-
mutants of the

naturally occurring INA+ strains. These mutants, being basically adapted
for epiphytic growth and survival, presumably displace their wild-type
counterparts by occupying the same physical spaces and utilizing the same
nutrients.

The genes responsible for ice nucleation have been identified and cloned.
The investigators wish to construct INA- mutants of Fh syringae pv. syringae
and Eh herbicola and evaluate the efficacy of these mutants as biological
competitors of epiphytic components of IF&+ populations. IFPT strains will
be tagged with antibiotic resistance markers (e.g., rifamycin, nalidixic
acid). The strains will then be field tested in several locations on plots
ranging in size from two and a half to twenty-five acres on several types
of plants. Dr. Brill said he supported the proposal and moved approval.
Dr. Scandalios seconded the motion.

Dr. McKinney said the proposal requests a broad approval. He noted that
the constructs to be released have not yet been characterized , and that
the host range of the constructs is unknown. Furthermore, the organisms
may fill other roles in the ecosystem in addition to precipitating frost
damage; data on these functions are not available. Dr. Brill said the

investigators would be deleting some host DNA and adding some innocuous
ENA. He did not predict any changes in the potential pathogenicity or
survivability of the organisms.

Dr. Landy asked if Fh_ syringae and Eh_ herbicola are defined as plant patho-
gens for plants only because of their ice nucleation capabilities; do these
organisms destroy tissue after frost damage occurs? Dr. Tolin said the
organisms can be isolated from frost damaged tissue but these bacteria do
not produce cell wall degrading enzymes. Their activity appears to be

opportunistic. Dr. Berns asked if the organisms are plant species specific.
Dr. Tolin said these organisms are species specific in that pear isolates are
adapted to grow on pears, those from tobacco are adapted for tobacco, etc.

Dr. King Holmes said rifampicin is a drug used with great circumspection
in medicine, primarily for treating tuberculosis and leprosy. Resistance
to rifamycin emerges fairly readily, and even though the drug is very
useful against a number of pathogens, it hasn't been widely used because
of concerns about creating resistance. He said rifampicin resistance is

encoded by a chromosomal gene. He said he would be uneasy if plasmids
carrying the gene for rifampicin resistance, whether engineered by recom-
binant DNA technology or not, were disseminated in the environment. He

noted that the Erwinieae and Pseudomonas exchange genetic information with
all the Enterobactenaceae

.
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Dr. Maas asked if INA
-

strains could be constructed without reccmbinant
Df& techniques. Dr . Brill said these types of experiments are currently
being performed but the characteristics of the organisms are more diffi-
cult to predict. He said other mutations are introduced into the organisms
when classical genetic techniques are used; these other mutations might
affect strain competitiveness.

Dr. Landy asked if the investigators might wish in the future to generate
strains that are more competitive than the wild type strain. Dr. Brill
replied that it is very difficult to create a strain which has a competitive
edge over the wild type parent strain.

Dr. Martin asked if it was customary to field test the organisms
in several different locations and if it is wise to grant permission to
release the organisms at six different sites simultaneously. Dr. Brill
replied that it is necessary to test the organisms on several plant types
in several locations in a variety of field conditions.

Dr. Nightingale asked how many trials would be attempted and if there
are any time limits. Dr. Bems said the motion does not limit the number
of attempts or the period during which these experiments may be performed.

Dr. Nightingale asked what "isolated" means in the context of an agricultural
field testing area. Dr. Brill said that if the investigators were testing
the effect of the organisms on walnuts, the field test would not be conducted
in an area close to a commercial walnut grove.

Dr. Rems asked if ice formation per se is always deleterious bo plants.
Dr. Landy asked if EL syringae or EL herbicola could at seme temperatures
actually be protecting the plant from freezing. Dr. Wensink noted that
these organisms are found throughout the atmosphere and in clouds. He

wondered about the role these organisms might play in precipitation.
Dr. Landy asked if language indicating that similar field tests are cur-
rently being performed without using recombinant ENA techniques might
appropriately be added to the motion. Dr. Brill, the originator of the

motion, agreed.

Dr. Fedoroff called the question. By a vote of fourteen in favor, none
opposed , and no abstentions, the RAC agreed to vote on the motion to approve
the proposed field tests with a preamble indicating that similar field tests
are being performed without use of recombinant DNA technology. By a vote of

seven in favor, five opposed, and two abstentions, the RAC approved the motion.

VII. PROPOSED REVISION OF APPENDIX F

Dr. Bems introduced Dr. Susan Oottesman, an ad hoc RAC consultant, to begin

discussion of the proposal to revise Section F-l, Appendix F. Dr. Gottesman
said Appendix F would be modified to indicate that subject experiments
are not "prohibited" but rather fall under Section III-A of the Guidelines.

Section III-A requires that the experiments receive RAC review and NIH and

IBC approval before initiation. Ihe relevant sentence in Appendix F reads:
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"Cloning of genes coding for molecules toxic for vertebrates
that have an LD50 of less that 100 nanograms per kilogram body
weight (e.g., microbial toxins such as the botulinum toxins,
tetenus toxin, diphtheria toxin. Shigella dysenteriae neuro-
toxin) is prohibited."

NIH staff preposed that this sentence be amended to read:

"The cloning of genes coding for molecules toxic for vertebrates
that have an LD^q of less that 100 nanograms per kilogram body
weight (e.g., microbial toxins such as the botulinum toxins,
tetanus toxin, diphtheria toxin. Shigella dysenteriae neuro-
toxin) is covered under Section III-A-1 of the Guidelines and

requires RAC review and NIH and IBC approval before initiation."

Dr. Gottesman said the preposed change would make Appendix F consistent
with the rest of the Guidelines and recommended approval. Dr. Martin
moved approval. The motion was seconded.

Cr . Gill, a member of the ad hoc Working Group on Tbxins which composed the
language of Appendix F and an ad hoc consultant to the RAC, said he did
not find the proposed language

-
obgectionable, but felt the "flavor" of

the original proposal would be lost. Dr. Gill felt the proposed language
gives the impression that RAC approval will be forthcoming. The original
language did not foster this impression. He suggested that the language
be modified to read in part:

"...is not ordinarily allowed and is covered under Section
III-A-1 of the Guidelines and requires RAC review and NIH
and IBC approval before initiation."

Dr. Nightingale moved acceptance of Dr. Gill's language as an amendment
to Cr . Martin's motion, and Dr. Candy seconded.

Cr . McKinney felt the language proposed by NIK staff was adequate as Section
III-A clearly specifies the procedure to be followed. Dr. Harris concurred.
Dr. Berns called the vote on the amendment proposed by Dr. Gill. By a

vote of one in favor, thirteen opposed, and no abstentions, the RAC refused
the proposed amendment. Dr. Berns then called the vote on Dr. Martin's
motion. By a vote of fourteen in favor, none epposed, and no abstentions,
the RAC adopted the motion.

VIII. REQUEST TO CLONE A TOXIN GENE FROM E. COLI

Cr. Berns said the discussion dealing with cloning a toxin gene from EC coli
would be coupled with the discussion of a letter requesting reevaluation
of the language specifying the conditions under vrtiich shiga toxin can be
cloned. Dr. Berns asked Dr. Gill to begin discussion of the proposal to

clone an E. coli toxin gene.
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A. Proposal to Clone an E. coli Toxin Gene

Dr. Gill said Drs. Alison O'Brien and Randall Holmes of the Chi formed
Services Lhiversity of the Health Sciences request (tab 1083) permission
to clone the structural gene of the Shiga-like toxin of Escherichia
coli . Hie JE^ coli Shiga-like toxin has biological activity similar to
the activity of Shigella dysenteriae neurotoxin. The Shiga-like toxin
gene would be cloned in Jk_ coli EK1 host-vector systems using plasmid,
cosmid, or lambda cloning vectors.

Drs. O'Brien and Holmes argued that these experiments pose minimal
risks for the following reasons:

(1) Clinical isolates of Eh_ coli have already been demonstrated
to elaborate large amounts of a toxin indistinguishable
from that produced by Shigella dysenteriae 1 (Shiga toxin).
Therefore, the genes for Shiga-like toxin production are
present in the Ek coli gene pool in nature.

(2) Human volunteers fed large numbers of Shigella dysenteriae 1

organisms that produce Shiga toxin but do not colonize
the bowel, did not become ill. Therefore, any accidental
ingestion of the organism to be manufactured, a toxin-
producing Eh coli K-12 strain that cannot colonize the
human intestinal tract, should pose little hazard to man.

(3) Purifications of Shiga toxin and E. coli Shiga-like toxin
has not identified any excessive risk from the toxin
aerosol ization that probably occurs during the purification
process. In fact, in one laboratory, toxin was isolated from
500 liters of culture under PI physical containment conditions.

(4) Shiga toxin is a potent cytotoxin for a EteLa cell subline
(a human cervical carcinoma tissue culture cell line),

but the toxin has no effect on many other human, monkey,
and rodent tissue culture cells. Therefore, the toxin is

quite cell-type specific, and this limited spectrum of

activity suggests that it would be non-toxic for most cells
in the human body.

(5) Contrary to the old literature, Shiga toxin is not a neuro-

toxin. By 1955, it was established that the paralysis
observed in rabbits and mice (but not monkeys, guinea pigs,

hamsters, or rats) when toxin is administered intravenously is a

reflection of the effect of toxin on the endothelium of small
blood vessels, not a direct effect on nerve cells.

Dr. Gill said Shiga toxin has three known properties: (1) it is cyto-
toxic to certain epithelial cells in culture, (2) it is enterotoxic
in that it causes fluid release from the jejunum, and (3) it causes
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paralysis and death apparently by damaging the endothelium of blood
vessels in the nervous system. Shiga toxin inhibits protein synthesis
and is, to man, one of the most potent toxic proteins.

Dr. Gill said the Guidelines that apply to experiments involving Shiga
toxin should be applied to the Shiga-like toxin which has been discovered
in Eh coli . Et. Gill said under the current Guidelines human toxicity
data are to be of paramount importance in setting containment levels.
If no human toxicity data are available, toxicity data frcm primates
are next most important. If neither human or other primate toxicity
data are available, containment levels shall be determined from the
LD50 of the most sensitive of three small animal species (mice, guinea
pigs, and rabbits). The available data show Shiga toxin to be highly
toxic to primates. These data, however, are a little soft. Data

generated using rabbits show the toxin to be extremely toxic. In

contrast, Shiga toxin is not very toxic to mice. He said that Shiga
toxin has the same toxicity range in the most sensitive animals
as tetanus toxin and the botulinum toxins.

Dr. Gill said in vitro gene expression of Shiga toxin can differ by
factors of 10,000. How this correlates to in situ (in the gut) expres-
sion is not known.

Dr. Faper said, taxonamically, Shigella , and Escherichia are so similar
that in the future they may be classified with the same name. He added
that the Shiga toxin gene has undoubtedly been cloned many times in the

shotgun cloning of the Eh coli genome.

Dr. Kaper said that studies in human volunteers have shown that invasive-
ness in the most important virulence determinant: nontoxigenic , invasive
Shigella strains cause disease; toxigenic, noninvasive Shigella strains
do not cause disease in humans.

Dr. King Holmes said certain aspects of the Shigellosis syndrane such
as disseminated intravascular coagulation, the hemolytic uremic syndrome,

and central nervous system symptoms may be related to toxins such as
Shiga toxin. He asked if the E. coli Shiga-like toxin is encoded by a

chromosomal gene. Upon receiving an affirmative answer, he questional
whether cloning the gene on a high copy number plasmid might not result
in increased virulence. For this reason, he argued in favor of contain-
ment higher than PI.

Dr. King Holmes said the investigators wish to prepare a ENA probe
with the Shiga-like toxin gene in order to screen Eh coli isolated
from patients with diarrhea. Dr. Gottesman suggested a probe need not
consist of the entire toxin gene sequence; a non-toxic fragment of the

gene would suffice. The research to generate the probe might be per-
formed under higher containment; containment for experiments involving
the probe could then be lowered through a multistep process. Dr. Gill
endorsed ET. Gottesman' s suggestion of generating a partial or a

defective gene probe.

[201



15

Dr. Randall Holmes said the approach of generating a defective gene,
without using recombinant DNA technology, is currently not feasible;
there are no Ek_ coli strains known to lack the genes; there are no
probes available to screen for the genes; there is no good selection
method to isolate mutants. He added that generating a probe is only
one goal of the project. He said characterizing the structural genes
and the mechanisms involved in regulating expression in E. coli are
also objectives.

Dr. Gottesman asked if it would be possible to perform these experiments
using classical genetic methods. Dr. Randall Holmes replied that seme
experiments could be performed by classical genetic techniques, others,
however, can only be performed using recombinant DNA technology.

Dr. Randall Holmes said additional information has become available since
the proposal was originally submitted. He said two more high producers
of Shiga-like toxin have been selected from strains isolated by the
Centers for Disease Control (CDC). These E. coli strains are associated
with human diarrheal disease, usually mild. Four independent isolates
which produce as much Shiga-like toxin as Shigella dysenteriae are now
available. Ihe role the Shiga-like toxin plays in the pathogenesis
of enteric disease is unknown.

Dr. Randall Holmes said approximately 13 Eh_ coli strains have been tested
to determine if they produce Shiga-like toxin. All produce seme Shiga-
like toxin. Therefore at this time, the possibility exists that all
E. coli strains produce Shiga-like toxin. He added that Shiga-like
toxin activity can be detected in Jk_ coli K-12 lacking detectable
plasmids; therefore, functional chromosomal copies of these genes must
be present in £k_ coli K-12.

Dr. Randall Holmes said evidence suggests that in Eh_ coli infections,
the toxin, if it has any relevance to pathogenesis, is an enterotoxin
which functions as a cytotoxin. Injected intravenously the toxin

would probably be highly toxic to monkeys. No data suggest that it is

highly toxic by the aerosol route of exposure. The route of admin-
istration is, therefore, important. Dr. Gill said that in an incident

in which Shiga toxin was accidentally administered to monkeys' tracheas,
the monkeys did suffer damage.

Dr. Maas moved that the experiments be permitted at the P3 + EK1 level
of containment. The motion was seconded. Er. Gill pointed out that
the motion would permit Shiga-like toxin to be handled at lower contain-

ment than diphtheria toxin, yet Shiga-like toxin is probably 100 times
more potent than diphtheria toxin.

Dr. Martin asked if it was possible to study regulation of expres-
sion by in vitro mutagenesis of a fragment probe. Dr. Randall Holmes

replied that in cases where such an approach was successfully employed,

the structural gene was known. The structural gene for the Shiga-like
toxin is not known. Dr. Martin suggested hi vitro complementation
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with the protein product could be employed. Dr. Randall Holmes said
the amounts of toxin available for biomedical studies are minuscule.
Studies of the biological functions associated with the toxin are
not at the same level of sophistication as those for cholera or
diphtheria toxin.

Dr. Fedoroff suggested mutagenesis might be employed in conjunction with
immuno-identification to isolate an inactivated gene. Dr. Randall Holmes
replied that approach might be reasonable but pointed out that Shiga-like
toxin may have an essential function as it appears to be expressed by
all coli strains. Dr. Fedoroff asked if any Shigella strains are
Shiga toxin minus. I>r. Randall Holmes said no Shigella strains are truly
Shiga toxin minus; those termed toxin minus actually produce small
amounts of the toxin.

Dr. King Holmes said whether high amounts of toxin are produced by
bacteria in the gut is a critical question. Dr. Gill added that the

question of whether the toxin, if produced, crosses the gut into the
blood stream is equally important. Dr. Randall Holmes said Shigellosis
caused by strains producing low levels of shiga toxin induces a systemic
antitoxin response.

Dr. Kaper suggested a low copy nuifoer plasmid might be employed.
Dr. Gottesman said more bacteria would then have to be grown to obtain
sufficient ENA for the studies. She suggested that the most reasonable
approach is to set high containment for the initial experiments to pro-
duce a defective probe. She suggested P4 + EK1 containment. If con-
siderations of inherent toxin toxicity are not of primary importance
and issues of invasiveness are given more weight, P3 containment
might be reasonable.

Dr. King Holmes asked if risk assessment studies would be required before
the gene could be sequenced or gene regulation and expression studied.
Dr. Randall Holmes replied that would depend on whether the fully func-
tional wild type gene would be studied or whether methods for working
with a mutant toxin could be developed.

Dr. Maas called the question on his motion (i.e., to allow the experi-
ments at the P3 + EKl level of containment). Dr. Fedoroff asked if

Dr. Maas would accept an amendment to raise containment to P4. Dr. Maas
refused. By a vote of fourteen in favor, none opposed, and no abstentions,

the question was called. By a vote of five in favor, seven opposed,
and one abstention, the motion was denied.

Dr. King Holmes moved to permit the experiment at P4 containment in a
P4 facility. Dr. McKinney said the P4 facility at Frederick Cancer
Research Facility (FCRF) is fully equipped for P4 conditions. He asked

how experiments would be scheduled. Dr. Talbot said scheduling could
be arranged to permit the experiments on Shiga-like toxin.
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Dr. Gill said many investigators would like to study a mutated Shiga
toxin gene. He asked if the Shiga-like toxin gene would be available to
other researchers if it were made in a P4 facility. Dr. Randall Holmes
said his laboratory would make the strains available as soon as the data
are published, assuming the strains can be removed from the facility.

Dr. Bems called the vote on the motion. By a vote of twelve in favor,
none opposed, and one abstention, the motion to permit the experiments
at the P4 containment level was carried.

Dr. Landy offered a motion to permit the experiments using P3 laboratory
practices and containment equipment in a P4 facility. Dr. McKinney said
that when P3 practices are followed in a P4 facility, additional protection
beyond P3 is provided as the facility has a completely separate ventilation
system; all liquid waste from the facility goes to a waste treatment
plant for sterilization prior to discharge, and all materials in the
facility are doubly sterilized. When work is performed under full P4
conditions, a Class III glove box is used.

Dr. Landy called the question on his motion. By a vote of nine in
favor, one opposed, and one abstention, the question was called. By a

vote of five in favor, seven opposed, and one abstention, the motion
was defeated.

B. Request to Reevaluate Conditions Under Which the Shiga Toxin Gene
may be Cloned

Dr. Bems introduced the letter (tab 1085) of Er. K. N. Timmis of
the Uhiversite de Geneve for discussion. Dr. Timmis requested that
the NIH reevaluate the conditions inder which the Shiga toxin gene may
be cloned in Escherichia coli host-vector systems. He argued that
Shigella dysentenae and E. ooli are closely related organisms and

that the degree of uncertainty inherent in "shotgun" cloning is related
to the evolutionary distance between tlie two ENAs being ccmbined . He
contended that the joining of genetic segments frcm closely related
species known to excharge genetic information with one another by
natural processes, involves predictable hazards that do not exceed the
sum of the hazards exhibited by each of the contributing organisms.
He felt the overriding principle of the Guidelines should be the

relatedness of the ENA species being combined, rather than the specific
toxicity of the toxin molecules. He thought use of the later criteria
introduces an illogical inconsistency into the Guidelines.

Dr. Gill said no inconsistency exists in the Guidelines; Section III-A

takes precedence ever other sections of the Guidelines. He emphasized

that the fact the organisms exchange genetic information does not imply
the absence of risk. Er. Gottesman reaffirmed that the Guidelines
are internally consistent. She recommended that ORDA, in responding
to Er. Timmis' letter, relate the RAC discussion and RAC's action
regarding the Shiga-like toxin gene.
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IX. PROPOSAL TO CLONE DIPHTHERIA TOXIN AND CONSTRUCT A HYBRID GENE

A. Review of the Proposal to Clone the Diphtheria Toxin Gene

Dr. Berns asked Dr. Gottesman to review (tabs 1087, 1090) the history
of the proposal by It. John Murphy of Harvard Medical School to clone
the diphtheria toxin gene. Dr. Gottesman said tabs 1087 and 1090 pro-
vide background information on the proposal to clone the diphtheria
toxin gene, and the minutes of the meetings of the ad hoc Working Group
on lbxins which generated Appendix F of the Guidelines” Dr. Gottesman
said Dr. Murphy's proposal to clone the diphtheria toxin gene generated
a fair amount of publicity, and several letters were received by the
NIH suggesting that NIH and IBC approval was ill advised.

Dr. Gottesman said when the proposal was first introduced, the RAC con-
cerned itself only with setting appropriate containment. It did not
discuss questions of risk vs. benefit; in the P4 facility, risk
was perceived to be reduced to such minimal levels that little discus-
sion of benefit occurred. In the past, the committee has not evaluated
risk vs. benefit questions as part of its safety review procedure.

In contrast, the IBCs which reviewed Dr. Murphy's proposal discussed
issues of benefit vs. risk. The questions raised in the letters to the
NIH also dealt with this issue; the correspondents did not feel the
benefits were sufficient to justify any risk. Dr. Gottesman said no
new containment issues, beyond those considered by RAC, have been
raised by the IBCs or the correspondents.

Dr. Kaper asked if RAC and the NIH had already approved Dr. Murphy's
experiments, and, if so, at what containment. Dr. Gartland said the
proposal came before the RAC on two separate occasions. In March

1981, RAC recommended P4 containment for the experiments. In September
1981, RAC recommended that within the P4 facility laboratory practices
and containment equipment to be used were to be specified by the IBC.

The NIH IBC set containment for most of the work at P3 in the P4 facility.
Since then, the Frederick Cancer Research Facility IBC has set contain-
ment at P4 in the P4 facility.

Dr. Kaper said no data exist on the effect of EL_ coli producing diph-
theria toxin. Cn the other hand, the effect of EL_ coli producing Shiga

toxin has, in human volunteers, been extensively studied. Dr. Kaper
said that to be consistent containment for experiments involving
diphtheria toxin should be set as high as for experiments involving

Shiga toxin.

Dr. Gill commented on the risk assessment aspects of Dr. Murphy's proposal.

He said when the ad hoc Working Group on Tbxins was considering potential

dangers associated with cloning toxin genes, it became apparent that
data were severely lacking. Some experiments were proposed by the ad

hoc working group, e.g., that purified toxins be placed in the bowels
of test animals. Diphtheria toxin, which is cytotoxic for all cells and,
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thus, the bowel wall itself, would be one test toxin. One could also
perform these experiments with tetanus toxin which has no direct effect
on the bowel. These experiments would prcvide information on whether
these proteins affect the bowel and whether they might cross the
intestinal wall and enter the circulation.

The ad hoc working group realized that these experiments did not address
questions about what would happen when a bacterial clone producing a
toxin colonized the bowel. Dr. Gill did not feel, however, that
Dr. Murphy's preposed experiments would prcvide this type of information.
Dr. Gill predicted two possible outcomes for Dr. Murphy's experiments:
no effect is observed or the animal dies. The experiment is structured
so that if no effect is observed, no information will be gained. If,

on the other hand, the animals die, a biological weapon will have been
constructed according to Dr. Gill.

Dr. Gottesman said risk assessment considerations have cane up for three
separate reasons and these reasons contradict each other. These are:

(1) Risk assessment might be performed to determine how toxin
genes act when cloned in Eh_ coli if they are expressed when
the bacteria colonize the gut, or how they act _in situ in the
gut if produced by bacteria which are not normally pathogenic;

(2) The Guidelines specified that experiments performed as part of
a risk assessment program can be performed at P3 in the P4

facility; and

(3) For the particular organism, risk assessment experiments might
indicate how the organism is to be handled and whether it can

be removed frem the facility.

Dr. Gottesman said only the last argument is a valid reason for performing
the risk assessment experiments proposed by Dr. Murphy.

Dr. Holmes said the experiments proposed by Dr. Murphy will not provide
good risk assessment data. Furthermore, no information which would be

pertinent to stage II in the proposal, i.e, creating a melanocyte stimu-
lating hormone (MSH) -diphtheria toxin hybrid gene. He asked if
Dr. Murphy still intended to do stage I of the experiments (i.e., cloning
of the diphtheria toxin gene in ED_ coli K-12).

Dr. Murphy said he did. He said that in collaboration with investi-
gators at Tufts University, a chimeric toxin composed of a portion of

the diphtheria toxin molecule linked to a small polypeptide hormone
(TRH) has been generated with protein chemistry. Diphtheria toxin
toxicity can be delivered to cells that have TFH receptors, both in

vitro in tissue culture and in vivo . However, as the chimeric protein
is produced by protein chemistry, specific toxicity varies tremendously.
He said his long range goal is to create a chimeric toxin at the gene
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level. At this level, a single polypeptide chain having the properties
of the hormone and the toxicity of diphtheria toxin would be repro-
duciblv produced. This is stage II of the preposed experiments.

Dr. Murphy said he would determine in stage I whether Eh coli can
produce diphtheria toxin and whether the protein is secreted into the

periplasm or into the culture medium. These data would provide baseline
information. Dr . Murphy said he wished to use an Jh_ coli host-vector
system for these experiments because no Corynebacterium diphtheriae
transformation system has yet been developed.

Dr. Fedoroff asked why experiments with the intact diphtheria toxin
gene were necessary. Dr. Murphy replied that whether the toxin
is secreted into the surrounding medium or whether it is confined to
the periplasmic space between the two Eh_ coli membranes are important
considerations. Dr. Murphy said the stability of the product is also
important; if the toxin is unstable in Eh_ coli , it would make little
sense bo engineer the hybrid gene.

Dr. Fedoroff suggested that questions about gene expression could be

addressed using a fragment of the diphtheria toxin gene. Er. Murphy
maintained that he wished to determine the stability in Eh_ coli of the

entire diphtheria toxin molecule. Dr. Gill said such a determination
would be irrelevant to experiments involving the MSH-diphtheria toxin

hybrid gene product, and the stability of this hybrid product is the
only relevant stability.

Dr. King Holmes, noting that the NIH IBC had requested certain experiments
be performed, asked Dr. Murphy to outline those experiments. Er. Murphy
said a sensitive animal species, guinea pigs, would be immunized with
diphtheria toxoid. Chce high titers of circulating antitoxin are
obtained, these animals would be colonized with Eh_ coli K-12 carrying
the diphtheria toxin gene. The animals would be followed for a period
of time and an histological examination performed. Non- immunized animals
would also be studied in this manner. Dr. King Holmes asked if these
experiments would be funded by the NIH. Dr. Murphy replied that they
would be supported by a grant from a private company.

Dr. McGarrity asked Dr. McKinney to describe animal procedures in the

P4 facility at the FCRC, particularly the differences in procedures
followed under P3 and P4 containment conditions. Dr. McKinney replied
that under P4 conditions, the animals are maintained in the Class III

glo/e box. All waste material is autoclaved; the animals only exit the

glove box in formaldehyde. Under P3 conditions, the animals are housed
in an open animal roam. Bedding and waste materials are autoclaved.

Er. King Holmes said he would discourage any superficial attempts at
risk assessment since no 9olid information will be generated.
He moved that RAC recommend that no risk assessment experiments be
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required. Dr. Nightingale seconded the motion. Dr. Gill said the
function of the RAC is to determine whether certain genes can be safely
cloned, not to determine whether risk assessment is appropriate. If

the gene is to be cloned, however, it is reasonable to test the patho-
genicity of the organism.

Dr. Dandy asked if the RAC could overrule the IBC and, as two IBCs are
involved, which IBC has precedence. Dr . Gartland replied that the more
stringent IBC ruling would have precedence. Dr. Talbot said that if

the RAC passed Dr. Holmes' motion, the RAC's recommendation would be
brought to the IBC's attention and they would be asked to reconsider.
If they upheld their original judgement requiring risk assessment
experiments, that ruling would stand.

Dr. McKinney said the primary question is whether the P4 facility can
safely contain the organism. He believed it would. He called the
question on Dr. King Holmes' motion. By a vote of twelve in favor,
one opposed, and no abstentions, the question was called. Dr. Bems
then called the vote on Dr. Holmes' motion to recommend that risk
assessment experiments not be required. By a vote of one in favor,

ten opposed, and two abstentions, the motion was defeated.

Dr. Nightingale moved that approval for stage I of Dr. Murphy's experi-
ments be rescinded. As no second was given, the discussion ended.

B. Proposal to Construct a Hybrid Gene

Dr. Gottesman introduced the proposal (tab 1086) from Dr. John Murphy
of Harvard Medical School to construct a hybrid molecule in which the
gene coding for the melanocyte stimulating hormone (MSH) is joined to

a segment of the gene encoding diphtheria toxin (stage II experiments).
The diphtheria toxin gene segment would encode the A subunit and por-
tions of the B subunit. The segment would be devoid of the diphtheria
toxin binding domain. The MSH gene would be a synthetic oligonucleotide.
The MSH-diphtheria toxin hybrid gene would be introduced into poorly
mobilizable plasmids such as pBR322, PUC9, or PUC8, and cloned in

E. coli EKl host-vector systems. Dr. Gottesman said Dr. Murphy proposed
that work leading up to the gene fusion would be conducted under
PI + EKl containment, but the hybrid gene would be propagated in E.

coli K-12 in high containment Building 550 at the Frederick Cancer
Research Facility.

Dr. Gill asked Dr. Murphy how he would determine that the clone was
safe to remove from the P4 facility. Dr. Murphy replied that he did

not knew as he couldn't predict the biological activity of the fusion
product. Dr. Kaper said that if the materials were to be removed frem
the P4 facility, risk assessment should be performed, and RAC should be

consulted.
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Dr. Landy asked which cells in the human body have MSH receptors.
Cr . Martin said every melanocyte in the skin has these receptors;
melanocytes compose about five percent of the skin cells. Dr. Murphy
said other cell types have low level MSH receptors . Dr. Bems asked if

ACIH and MSH cross-react. Dr. Martin replied that they did.

Dr. King Holmes moved approval for the experiments as described in the
proposal at P4 containment at the FCRF. Dr. Nightingale seconded. By

a vote of thirteen in favor, none opposed, and no abstentions, the
motion was approved.

Dr. Bems asked how the data generated by the experiments will be reviewed
before material is permitted to leave the P4 facility. Dr. McKinney
suggested that the ad hoc Working Group on Tbxins review the data.
Their recommendation could be acted upon by NIH without action necessary
by the full RAC, although a report of the Working Group recommendations
should be sent to the RAC. He so moved. Dr. Landy seconded the motion.
By a vote of thirteen in favor, none opposed, and no abstentions, the
motion was approved.

X. FUTURE MEETING DATES AND ADJOURNMENT

Dr. Gartland said the next RAC meeting would be scheduled for late March or
early April 1983. Dr. Nightingale asked if a June meeting were planned.
Dr. Gartland replied that the subsequent meeting would be scheduled to occur
about four or five months after the spring meeting.

Dr. Nightingale asked about the status of the poll on IBC fu-iction.

Dr. Gartland replied that a memorandum had been sent to the IBC chairpersons.

Dr. Holmes suggested that RAC might wish to reconsider the premises under
which shotgun cloning is permitted in view of the decision concerning the

cloning of the Shiga-like toxin gene.

The meeting was adjourned at 4:00 p.m. , October 25, 1982.
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Respectively submitted.

Elizabeth A. Milewski, Ph.D.

William J. Gartmnd , Jr., Eh.D.

Executive Secretary

I hereby certify that, to the best of my
knowledge, the foregoing Minutes and
Attachments are accurate and complete.

Chairman
Recombinant DMA Advisory Committee

Qhte
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
LARGE-SCALE REVIEW WORKING GROUP

MINUTES OF MEETING

OCTOBER 26, 1982

The Large-Scale Review Working Group was convened for its fifth meeting at
9:00 a.m. on October 26, 1982, in Building 1, Wilson Hall, at the National
Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland 20205.

Drs. Kenneth Bems and Robert McKinney were oo-chairmen.

Working Group members present for all or part of the meeting were :

Manuel Barbeito, NIH; Kenneth Bems , University of Florida (Co-chairman);
Morris Levin, Environmental Protection Agency; Robert McKinney, NIH,

(Co-chairman); Elizabeth Milewski, NIH (Executive Secretary); Henry Miller,
National Center for Drugs and Biologies, FDA; Sue Tblin, U.S. Department
of Agriculture; and David West, National Institute for Occupational Safety
and Health.

Other NIH staff present were:

William Gartland, NIAID.

Others in attendance for all Or part of the meeting were :

Irene Brandt, Eli Lilly and Company; Robert Brandt, OSHA, U.S. Department of
Labor; Chia T. Chen, OSHA, U.S. Department of Labor; John Galat, Schering-Plough
Corp. ; Parrish Galliher, Biogen, Inc.; Richard Geoghegan, E. I. Du Pont De

Nemours & Company; Tim Henry, Health Industry Manufacturing Association;
Tom M. Helscher, Monsanto Company; Asger landlykke, Genex Corporation;
D. S. Mabry, Pfizer, Inc.; Bemie Mlynczak, Monsanto Company; Seth Pauker,
Biogen, Inc.; Sandy Ronspies, Genentech, Inc.; Michael Ross, Genentech, Inc.;

B. J. Spalding, McGraw Hill; Joseph Van Houten, Schering-Plough Corp.; and
Alan Waitz, Schering-Plough Corp.
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Er. McKinney called the meeting of the Large-Scale Review Vtorking Group to

order at 9:15 a.m. on Cctober 26 , 1982. Dr. McKinney asked the working group

to consider the minutes of the June 29, 1982, meeting. He suggested a

clarification in those minutes; the change would more clearly identify the

Centers for Disease Control/National Institute for Occupational Safety and

Health (CDC/NICSII) Working Group on Medical Surveillance when that working

group was mentioned. Hr. Iblin moved acceptance of the minutes of the June

29, 1982, meeting as modified. Mr. Barbeito seconded the motion. 'The minutes

were unanimously accepted by voice vote.

Proposal to Amend Section VII-D-6 of the Physical Containment Recommendations for

Large-Scale Uses of Organises Containing Recombinant DMA Molecules

Dr . flcKinney said that the Large-Scale Review Vtorking Group had received a

request from Mr. Richard F. Geoghegan of E. I. Dupont de Nemours and Company to

revise Section VII-D-6 of the Physical Containment Recommendations for Large-

Scale Uses of Organisms Containing Recombinant DHA Molecules (45 FR 24968).

Section VII-D-6 currently reads as follows:

"VII-D-6. A closed system used for the propagation and growth

of viable organisms containing recombinant ENA ir ecules shall

be operated so that the space above the culture level will be

maintained at or slightly below atmospheric pressure."

Dr. McKinney said the language of Section VII-D-6, ( P3-LS level containment)

would minimize the potential for "blow out" if seal failure or 9ome other

failure in equipment above the vessel's head space occurred.
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Mr. Geoghegan suggested that Section VII-D-6 should be modified to read:

"VII-D-6 . A closed system used for the propagation and growth

of viable organisms containing recombinant D1& molecules shall be

operated so that the space above the culture level be maintained

at no more than 10 psig."

Mr. Geoghegan argued that the proposed revision will permit fermentations more

in line with industrial practices (high biomass production through efficient

oxygen transfer) vhile not compromising safety by operating at unnecessarily

high vessel pressures.

Dr. West suggested it might be more appropriate to index pressure to some para-

meter of the fermentation system, e.g., a fraction of the maximum working pres-

sure of the vessel, or of the vessel and its ancillary equipment. Dr. Tolin

agreed. Mr. Barbeito said verification that the equipment is designed to

withstand 10 psig pressure should be required. He emphasized that the ancillary

systems, such as filters, etc., must also withstand the pressure. Dr. West

agreed that every component of the system should be tested and certified.

Mr. Barbeito asked if negative pressure could provide the requisite quantity

of oxygen aeration. Dr. McKinney said procedures utilizing negative pressure

do not appear to work well. He felt Section VII-D-6 could be modified to permit

some use of positive pressure, provided that the vessel is properly designed,

and rated and certified to withstand the pressure.
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Dr. Tblin noted that Section VII-D-6 pertains only to the femen tor and questioned

whether language to cover ancillary equipment should be added. Dr. McKinney

replied that Sections VII-D-7, VII-D-8 , and VII-D-9 provide specifications for

the rest of the system. Those sections read as follows:

"VII-D-7. Rotating seals and other mechanical devices associated

with a closed system used to contain viable organisms containing

recombinant DNA molecules shall be designed to prevent leakage or

shall be fully enclosed in ventilated housings that are exhausted

through filters vhich have efficiencies equivalent to HEPA filters

or through other equivalent treatment devices.

"VII-D-8. A closed system used for the propagation and growth of

viable organisms containing recombinant ENA molecules and other

primary containment equipment used to contain operations involving

recombinant ENA molecules shall include monitoring or sensing

devices that monitor the integrity of containment during operations.

"VII-D-9. A closed system used for the propagation and growth of

viable organisms containing recombinant DfR molecules shall be tested

for the integrity of the containment features using the organisms that

will serve as the host for propagating the recombinant DNA molecules.

•Resting shall be accomplished prior to the introduction of viable

organisms containing reccmbinant DKA molecules, and following modifi-

cation or replacement of essential containment features. Procedures

MU
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and methods used in the testing shall be appropriate for the equipment

design and for recovery and demonstration of the test organism. Records

of tests and results shall be maintained on file."

Dr. tfest said the suggestion to index allowable pressure to some fraction of

the system's designed working pressure is appropriate, but questioned how a

, reasonable value would be determined: He suggested that the Large-Scale \forking

Group contact the American Society for Testing and Materials (ASTLJ) and request

information on vessel and piping failures.

Mr. Barbeito said that, in his experience, sterilizers and associated piping

hold up veil under hydrostatic pressures one and one-half times operating pres-

sure, however, leakage may occur around gasketed joints and doors, etc. Thus,

the pressure capacity of the ancillary equipment is a very important contain-

ment consideration. Mr. Barbeito pointed out that at 10 p>sig, mechanical seals

around the drive shafts leak; even at negative pressures, sealing the shafts

is a difficult task. Mr. Galliher frcm Biogen, Inc., said that Biogen fer-

menters are steam sterilized at 15 psig. Mr. Barbeito asked if steam leakage

occurs around the gaskets during the sterilization cycles. Mr. Galliher said

that some steam leakage may occur at 15 psig, depending upon how well the equip-

ment is maintained. He pointed out, however, that at the P3-LS level a steam

environment is maintained around the rotating seal; this environment would kill

any escaping organism. Mr. Barbeito questioned whether all organisms would he

killed as they passed through the steam. He said information on spores and

viruses suggests they may not be killed on a single passage through steam.
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Dr. McKinney suggested that Section VII-D-6 might be deleted from the Large-Scale

Recommendations; the operator would then utilize whatever pressure is necessary

for successful fermentation. Dr. Vtest said every specification should be

examined and evaluated before any one specification is deleted.

Dr. Chen of the Occupational Safety and Health Administration (OSHA) suggested

that the language of Section VII-D-6 be modified to read " that the space

above the culture level will be maintained at safe and appropriate pressure."

Dr. IPlin moved the following language:

"VII-D-6. A closed system used for the propagation and growth

of viable organisms containing recombinant DfiA molecules shall

be operated so that the space above the culture level will be

maintained at a pressure level appropriate for the equipment

design and for the test organism."

Dr. West said he would like to add language specifying that the integrity of

the containment system design must be maintained. Dr. Iblin agreed to the

amendment, and modified her motion bo read in part:

"... so that the space above the culture level will be maintained

at a pressure level appropriate for the equipment design and the

test organism to maintain the required containment."

Dr. Bems asked Dr. Tolin why her motion mentioned the organism. He suggested

mention of the organism is unnecessary as the operator will select optimal

growth conditions. Dr. IPlin agreed to delete the language. Dr. Tolin's

motion then read in part:
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"... so that the space above the culture level will be maintained

at a pressure level appropriate for the equipment design to main-

tain the required containment."

Dr. West felt the motion was a good one, but wondered whether the word "required"

might be vague. Er. Levin agreed. Dr. iblin suggested the phrase "not to

exceed" might be appropriately added. Dr. Bems said the addition of numbers

would render the language too specific and would be disadvantageous.

Dr. Levin questioned whether the motion as proposed would require the operator

to show that the integrity of the system would be maintained. Dr. Berns felt

that concern was addressed by Section VII-D-9: Section VII-D-9 requires that

the system's integrity be tested and that containment be demonstrated.

Dr. Levin noted that Section VII-D-9 does not require that data be evaluated,

only that "records of tests and results shall be maintained on file."

Dr. West offered an amendment bo Er. Tolin's motion. Dr. Tolin accepted the

language which would read in part:

"... so that the space above the culture level will be main-

tained at a pressure as low as possible consistent with the

production needs, but in all circumstances not greater than

the system design, to assure that the integrity of the closed

system is maintained."

Dr. McKinney suggested the proposed language be modified since containment is

not maintained by pressure, rather the pressure is limited so that containment

is not compromised or jeopardized.
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Fallowing a brief recess, Er. Iblin proposed compromise language. Section

VII-D-6 would be amended to read in part:

"... so that the spaoe above the culture level will be maintained

at a pressure as low as possible, consistent with equipment design,

in order to maintain the integrity of containment features."

Dr. McKinney called the vote on this language. By a vote of five in favor,

none opposed, and no abstentions, the language was accepted by the working

group. Dr. McKinney said the proposed amendment to Section VII-D-6 of the

Physical Containment Recommendations for Large-Scale Uses of Organisms

Containing Recombinant DMA Molecules would be forwarded to the Recombinant

DNA Advisory Committee (RAC) for their consideration.

Proposal to Amend Section III-B-5 of the Guidelines

Dr. McKinney then introduced Dr. Allan Waitz of DNAX Research Institute of

Molecular and Cellular Biology, a wholly owned subsidiary of Schering-Plough

Corporation. Dr. Waitz said Schering-Plough Corporation is committed to doing

business in a way that ensures safety for the environment, the canminity, and

the workers, and believes adherence to the NIH Guidelines for Research

Involving Recombinant ENA Molecules is an important aspect of that commitment.

Schering-Plough Corporation believes that compliance with the NIH Guidelines

is reassuring to the ccmminities in which Schering-Plough facilities are located

and this benefits the technology as a whole. Dr. Waitz said Schering-Plough

Corporation has voluntarily complied with the NIH Guidelines in facilities

in Omaha, Nebraska, and Bloomfield and Uhion, New Jersey, as well as in
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facilities in Ireland. Schering-Plough has made a commitment to the Irish

government that any production in that country utilizing recombinant ENA

technology will be conducted in accordance with the NIH Guidelines.

Dr. Waitz said industry has not always been supportive of the regulatory

direction followed in the early years of biotechnology. In more recent years,

however, industry has observed the development of the NIH Guidelines and has

grown increasingly confident that the Guidelines reflect prudent practices and

controls. Ef. Waitz said that although Schering-Plough Corporation has generally

found the guidelines reasonable and workable, sene modifications might be made.

He then offered several proposals to modify the NIH Guidelines for Research

Involving Recombinant DNA Molecules, the Recommendations for Physical Contain-

ment for Large-Scale Uses of Viable Organisms Containing Recombinant ENA

Molecules, and NIH-industry interaction.

Dr. Waitz' s first proposal would amend Section III-B-5 of the Guidelines for

Research Involving Recombinant D1& Molecules (47 FR 38048). Section III-B-5

reads as follows:

"111-6-5. Experiments Involving More than 10 Liters of Culture.

Ihe appropriate containment will be decided by the IBC. Vtfiere

appropriate , the large-scale containment recommendations of the

NIH should be used (45 FR 24968).

Under this specification most large-scale procedures must be reviewed by the

Institutional Biosafety Camiittee (IBC) prior to initiation of the experiments.

Dr. Waitz said Schering-Plough Corporation supports the concept of IBC review
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of recombinant DNA facilities and practices. However, in order to permit

greater flexibility in scaled-up procedures, he suggested that Section III-B-51

be modified to read:

" III-B-5. Experiments Involving ftore than 10 Liters of Culture .

The appropriate containment will be decided by the IBC except vhere

exempted under Section III-D-5. Where appropriate, the large-scale

containment recommendations of the NIH should be used (45 FR 24968)."

The exception specified in Appendix C (Section C-II, C-III, and C-IV) which

deals with large-scale procedures using EL coli K-12 , Saccharomyces cerevisiae

and Bacillus subtilis host-vector systems, would be modified to require IBC

notification simultaneously with the initiation of large-scale experiments

when IBC-approved Pl-LS containment facilities are used . Sections C-II,

C-III, and C-IV would be modified to read:

"Large-scale experiments (i.e., more than 10 liters of culture)

require IBC notice simultaneously with the initiation of exper-

iments where IBC-approved practices and an IBC-approved Pl-LS

containment facility will be used. Where these conditions are

not satisfied, refer to Part III-B-5."

Proposals Concerning the Physical Containment Recommendations for Large-Scale

Uses of Organisms Containing Recombinant EWA Molecules

Er. Waitz then proposed modification of Sections VII-B-1, VII-C-1, and VII-D-l

of the Physical Containment Recommendations for Large-Scale Uses of Organisms

Containing Recombinant DLPv Molecules. Ihe language of these sections reads as

follows:
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Cultures of viable organisms containing recombinant mole-

cules shall be handled in a closed system (e.g., closed vessels

used for the propagation and growth of cultures) or other primary

containment equipment (e.g.. Class III biological safety cabinet

containing a centrifuge used to process culture fluids) which is

designed to prevent the escape of viable organisms. Volumes less

than 10 liters may be handled outside of a closed system providing all

physical containment requirements specified in Section II-B-3 of the

Guidelines are met."

Dr. Waitz suggested this language is ambiguous. He suggested the language be

modified to read in part:

"Cultures of viable organisms containing recombinant ENA molecules

shall be handled in a closed system used for the propagation, growth

and processing of cultures, other primary containment equipment or

other appropriate method of containment approved by the IBC which is

designated to reduce the potential for escape of viable organisms ...."

Er. Waitz also proposed that Section VII-B-3 be modified. Section VII-B-3

reads:

"VII-B-3. Sample collection from a closed system, the addition of

materials to a closed system and the transfer of culture fluids from

one closed system to another shall be done in a manner which prevents

the release of aerosols or contamination of exposed surfaces."
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Dr. Wai tz said that Section VII-B-3 mandates that aerosol release be prevented

during sample collection, material addition and culture transfer. He said the

word "prevents" implies an absolute oondition which at the Pl-LS level is neither

realistic nor necessary. He suggested that the word "minimizes" be substituted

for the word "prevents". He suggested this modification would be consistent

with the intent of this section.

Dr. Waitz then suggested the Physical Containment Recommendations be incorporated

into the Guidelines as a new Appendix. He said industry believes this action

will formalize the Recommendations and provide a more efficient mechanism for

comment on or modification of the Recommendations. He expressed industry's

concern that failure to take such action may leave a perceived gap in the

overall regulatory scheme, thereby encouraging the development of conflicting

regulatory requirements.

Dialogue Between Industry and the NIH

Dr. Waitz said Schering-Plough Corporation, like other industrial organizations,

has considerable experience in recombinant DNA technology, and believes that

industry can provide valuable assistance and expertise to the NIH and RAC. He

said industry welcomes the opportunity to participate and hopes that carminica-

tion between this committee and industry can be formalized. Cne mechanism of

formalization is the establishment of an advisory group which would include

suitable industry representatives and would be available to provide expertise

to the Large-Scale Review Working Group. Such an advisory group could be a

primary source of the technical expertise so vital bo the work of the committee.

He said Schering-Plough Corporation prefers this approach (over a single indus-

trial representative as had been suggested at a previous meeting) as it is
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difficult for a single individual to represent the breadth of industrial

experience. He said it is also difficult for a single individual to represent

industry as a whole as opposed to his own organization.

In conclusion, Dr. Uaitz thanked the working group for the opportunity to

participate in the dialogue. He said industry believes it benefits from

continued communication with the Large-Scale Review Working Group; the working

group has provided and, hopefully, will continue to provide a forum for discus-

sion regarding large-scale uses of recombinant ENA technology. Industry has

become substantially involved in biotechnology and its involvement is likely

to increase as more is learned about use possibilities. For this reason,

industry believes it is important for the Large-Scale Review Vtorking Group to

continue to function as a committee and to focus on issues vhich may be unique

to industrial or other large-scale uses.

Dr . V.’aitz said that Schering-Plough Corporation welcomes the opportunity to be

of assistance in refining the NIH Guidelines and the Large-Scale Physical

Gontainment Recommendations. Through combined efforts greater confidence

that the guidelines will further this important new science can be gained

while, at the same time, assuring the safety of the community, the environment,

and the worker.

Dr. McKinney thanked Dr. Waitz for his comments. Dr. McKinney said the proposal

to amend the NIH Guidelines for Research Involving Recombinant D1& Molecules

will be forwarded to the RAC for consideration. The suggestions pertaining to

the Physical Containment Recommendations for Large-Scale Uses of Organisms
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Containing Recombinant D1& Molecules will be evaluated by the Large-Scale

Review \forking Group. The working group recommendation concerning the proposal

,

as well as the proposal, would then be transmitted to the RAC.

Dr. McKinney said the concept of appointing an industrial advisory group or an

industrial liaison representative to the RAC and/or the Large-Scale Review

Working Group has been offered at previous meetings. Dr. Bems said the current

arrangement permits any individual or group to present their concerns to the

working group or to RAC. Cue problem with the concept of an industrial liaison

representative or advisory group is the question of who will fill this role.

Interests in industry are frequently parochial, and no advisory body may be

broad enough to cover all interests. Er. Waitz said industry's primary concern

is to have representation of a broad industrial view point. Er. Ross of

Genentech, Inc., supported the concept of appointing a nonvoting liaison

representative/group to the Large-Scale Review Working Group for the purpose

of providing industrial technical information.

Dr. McKinney then questioned the proposal to include toie Large-Scale Recommenda-

tions in the Guidelines. He said industry interaction with the NIH in the area

of recombinant ENA activities occurs under the voluntary compliance program

(Part VI) of the Guidelines. He pointed out that RAC has recently limited its

evaluation of industry proposals to considering only the biology. Er. Waitz

said incorporating the Large-Scale Recommendations into the Guidelines would

facilitate voluntary compliance. By formalizing the Large-Scale Recommendat ions,

the NIH would provide an accepted standard of authority. Er. Ross supported

the concept of incorporating the Large-Scale Recommendations into the Guidelines.
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Er. Berns pointed out that institutions receiving NIH funds, such as universities

or small businesses, vhich must comply with the Guidelines, are required to

follow the Large-Scale Recommendations. He felt including the Recommendations

in the Guidelines might facilitate compliance by these institutions.

Dr . Iblin noted that the Guidelines have been substantially revised sinoe the

Large-Scale Recommendations were issued in 1980. The latest revision attempted

to include as much information in the Guidelines as possible so as to aid IBCs

in their oversight function. In light of this trend, she suggested it might be

logical to incorporate the Large-Scale Recommendations into an Appendix.

Dr. Berns noted that the Working Group on Revision of the Guidelines had been

established to periodically review the Guidelines. He suggested that the Large-

Scale Review Working Group forward the proposal to incorporate the Large-Scale

Reccrrmendations into the Guidelines to the Working Group on Revision of the

Guidelines for consideration.

Dr. Berns then called the attention of the working group to Er. Waitz' proposal

to modify Sections VII-B-1, VII-C-1, and VII-D-1 of the Physical Containment

Recanmendations for Large-Scale Uses of Organisms Containing Reconbinant CHA

Molecules. Er. Berns pointed out that the proposed language would introduce a

very significant modification into the language by stating that the system

should be designed to reduce the "potential" for escape. The current language

in Sections VII-C-1 and VII-D-1 reads "is designed to prevent the escape."

Dr. Waitz replied that his primary concern in making this request is to

modify the definition of a closed system. Dr. Waitz said he requested this
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modification as the language of these sections is ambiguous; it is not clear

whether the organisms must be killed in the fermentation vessel or if they may

be' killed during processing.

Dr. McKinney said that in his interpretation, a closed system is one frcm \^\ich

no release of organisms into the environment or work place occurs. Dr. Waitz

asked if a primary system could be defined as a femen tor attached by hard

piping to several pieces of processing equipment. Dr. McKinney said such a

system could be considered the primary container; the integrity of the piping

should, however, be certified. Dr. Waitz asked if a closed roan with negative

pressure might be considered a primary system. Dr. McKinney replied that

architectural and mechanical features are secondary containment barriers. He

said he would not consider a roam a closed system and, thus, would not consider

it primary containment. Dr. Berns pointed out that workers would enter the

roam, so the organisms are not isolated from the environment. Dr. Waitz asked

if Dr. McKinney would consider the room the primary containment system under

P4 conditions. Dr. McKinney said he would not. The roam is a secondary barrier

in a P4 facility; the glove box provides primary containment.

Mr. Galliher of Biogen, Inc., said industrial firms would like to grow an

organism in a fermentor, and at the end of the growth period, pipe the culture

to a centrifuge, then to a homogenizer, and finally to a holding tank. The firm

would like to handle the culture in this way without killing the culture in the

fermentor. Cultures inactivated in the fermentor provide the protein chemist

with a "boiled egg" mixture, magnifying purification problems and frequently

inactivating the desired product. Mr. Galliher asked if the NIH would
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recognize a system consisting of fermentor , centrifuge, homogenizer , and

holding tank as a primary system. Er. McKinney said that if the system is

totally contained and the culture is not exposed to the environment, the system

is a primary system. He said that if the system is open at any point, e.g.,

if aerosols are generated during centrifugation, the system is not closed and

does not provide primary containment.

Drs. Bems and McKinney suggested that the language of Sections VII-B-1,

VII-C-1, and VII-D-1 is adequate; Dr. Bems pointed out that two examples of

equipment vdiich might be considered part of the primary containment system are

provided in the language of these sections.

Er. Bems adjourned the meeting at 11:10 a.m. Tuesday, October 26, 1982.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Program To Assess the Risks of

Recombinant DNA Research;
Proposed Second Annual Update

agency: National Institutes of I tealth,

I’llS. I IMS.

action: Notice of proposed second
annual update of a program to assess

the risks of recombinant DNA research.

summary: This notice sets forth a

proposed second annual update of the

program to assess the risks of

recombinant DNA research. Interested

parties are invited to submit comments
concerning the plan and the desirability

of continuing the process of annual
updates of the plan. After consideration

of those comments and comments by the

Nil! Recombinant DNA Advisory
Committee, the Director of the National

Institutes of Health or his designee will

publish the final update in the Federal

Register.

date: Comments must be received by
February 22, 1983.

ADDRESS: Written comments and
recommendations should be submitted
to the Director, Office of Recombinant
DNA Activities, building 31, Room 4A52.
National Institutes of Health, Bethesda,
Md. 20205. All comments received in

timely response to this notice will be
considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5 p.m.

FOR FURTHER INFORMATION CONTACT:
Additional information may be obtained
from Dr. William

J. Gartland, Jr.,

Director, Office of Recombinant DNA
Activities, NIAID, National Institutes of

Health, Bethesda, Md. 20205 (301^196-

6051).

SUPPLEMENTARY INFORMATION:

I. Introduction

With the issuance in December 1978
of revised Guidelines for the conduct of

recombinant DNA research, the

Secretary. DHEW (now DHHS),
requested that the National Institutes of

Health (NIH) prepare an NIH Risk

Assessment Plan which after review by
the Recombinant DNA Advisory
Committee (RAC) and publication in the

Federal Register for comment, would be
made final and updated annually. The
initial proposed plan was published for

public comment in the Federal Register

on April 2, 1979 (44 FR 19302). Following
analysis of public comments and those

of the RAC, the plan was made final on
September 13, 1979 (44 FR 53410). A

proposed first annual update of the plan

was published for public comment in the

Federal Register on September 17, 1980

(45 FR 01H74). Following the analysis of

public comments and those of the RAC.
the plan was made final on June 10. 1981

(48 FR 30772). The present document is

the proposed second annual update,

issued for public comment.
We stated in the first Plan issued in

1979 and it is still our conviction that:

The vast majority of information relevant

to recombinant UNA risk analysis has

already come from research not primarily

designed to provide information on risk. This

will undoubtedly continue to be the case.

This information will be obtained chiefly

from publications in the scientific literature,

from persons witli special scientific

knowledge, and from ongoing basic

biomedical research. Risk assessment

analysis will require continuing review of

data developed in the fields of microbiology,

infectious diseases, and related biological

research.

Some essential information has been, and
will continue to be, derived from projects

specifically designed to assess various

aspects of potential risks associated with

recombinant UNA experimentation. Such
experiments will be supported by the

Intrnmual and the Extramual programs of

NIH. Many experiments may also be

conducted in the private sector or may be

funded by other ugcncies or governments.

The essential goal of a successful risk

assessment plan will be the development of

means to collect, collate, coordinate,

evaluate, and disseminate data obtained from

all sources.

Under the “Scientific Aspects" of the

first Plan, it was noted that a number of

events must occur before a laboratory

microorganism becomes a possible risk

to people or higher organisms outside

the immediate laboratory environment.

A major aspect of the risk assessment
plan was to acquire and analyze

information and data relevant to those

elements for the host-vector systems
most commonly in use. Emphasis has

been on the prokaryotic E. coli K-12
systems because those were, and
remain, the systems predominately used
by investigators. Several areas were
identified as requiring particular

consideration, and progress has been
made in collecting and/or analyzing

data on them. Before considering these it

is worth saying that, despite intensive

review by the RAC and NIH staff,

several conferences and workshops to

consider specific issues, and many
experiments, no risks of recombinant
DNA research have been identified that

are not inherent in the microbiological

and biochemical methodology used in

such research. A synoptic report of

progess follows. Data, reports, and other

documents referred to are available on
request from ORDA.

II. Scientific Aspects

A. Biological Activity of Polyoma—
pBR322 Recombinants Cloned in Wild
Type Escherichia Cali and E. Coli K-12

One of the early concerns raised

about recombinant DNA
experimentation was the potential

hazard of cloning intact animal virus

genomes in E. coli K-12. The concern

was that E. coli K-12 might be capable

of producing infectious virus particles

which then might be capable of infecting

sites not normally exposed during

normul infectious processes or that the

recombinant molecule, in the absence of

production of complete viruses, could be

transferred to a eukaryotic cell in which
the recombinant molecule could become
infectious.

Chan et al. (Science, 203. 887-892

(1979)) and Israel et al. (Science, 203.

883-887 (1979)) conducted experiments

to determine whether E. coli K-12
harboring plasmids containing a

complete copy of the polyoma virus

genome could cause infection in mice.

This is a sensitive experimental system

because mice are highly susceptible to

infection with polyoma virus and
develop an antibody response against

polyoma capsid protein. In these

experiments, E. coli K-12 containing

polyoma-plasmid or polyoma-phage
recombinants, cell free polyoma-phage
particles, recombinant polyoma-phage
DNA, or recombinant polyoma-plasmid

DNA were fed or inoculated into mice,

and their sera subsequently examined
for the presence of antibody to polyoma.

These experiments showed that none of

the mice developed a viral infection

after receiving E. coli K-12 carrying

polyoma-plasmid or polyoma-phage

DNA recombinants, or after receiving

purified monomeric polyoma-plasmid

DNA or purified monomeric polyoma-

phage DNA. Infections did occur in

control experiments when mice were
inoculated with preparations of

polyoma-plasimd or polyoma-phage
DNA that had been cleaved by the same
restriction enzymes used in their

construction, and, therefore, contained

unmodified polyoma DNA.
These experiments were not able to

assess adequately the possible transfer

of animal virus recombinants out of E.

coli and into susceptible mammalian
cells because Ec. coli K-12 and its

derivatives are not able to colonize the

gastrointestinal (GI) tract of mice or

humans. Consequently, Cecil Smith and

Dr. Malcolm Martin of the Nationul

Institute of Allergy and Infectious

Diseases extended these studies by
colonizing the Cl tract of conventional,

antibiotic-compromised, or germ-free
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mice with clinical isolates of wild type

E. co/i carrying various polyoma-

plasmid recombinants. In these studies,

mice were starved for 24 hours and then

fed bread containing 3 X 10* wild type E.

coli or E. coli K-12 containing polyoma-

pBR322 recombinants. Additional

conventional and antibiotic-

compromised mice were subcutaneously

inoculated with 6 X 10 7 wild type E. coli

or E. coli K-12 containing polyoma-

pBR322 recombinants. Fecal monitoring

indicated that the wild type E. coli used

in these experiments was able to

survive in the Cl tract of conventional

mice for approximately 4 weeks. When
the indigenous flora of the murine GI

tract was eliminated or greatly reduced,

colonization with high titers of wild type

E. coli or E. coli K-12 occurred. High

titers were found in the Cl tract of germ-

free mice. Results also indicated that E.

coli carrying polyoma-pBR322 DNA
were present in high titers in the Cl tract

of the mice.

None of the 140 mice that were fed

and none of the 60 mice that were

inoculated with live E. coli (wild type or

K-12) carrying po!yoma-pBR322
recombinants developed antibody to

polyoma. This was true whether the

polyoma DNA was present in the

recombinant as a monomer or as a

dimer in the head-to-tail orientation.

Absence of infectivity in mice receiving

E. coli containing polyoma monomer-
pBR322 DNA was not unexpected since

it had been previously shown that

recombinants containing a single copy
of polyoma DNA could initiate infection

only if mechanisms to precisely excise

polyoma DNLA are present in either

mouse cells or E. co/i, and it has been
demonstrated that mouse cells and E.

coli lack the appropriate enzymatic
mechanisms. In contrast, specific

excision is not required to generate

infectious polyoma DNA from polyoma
dimer-pBR322 recombinants because
intramolecular recombination will yield

infectious polyoma DNA. Therefore,

experiments involving Co. coli carrying

polyoma dimer-pBR322 recombinants
are the most relevant in determining the

extent to which potentially infectious

viral DNA molecules can be transferred

out of E. coli and into susceptible

mammalian cells where intramolecular

recombination could generate intact

polyoma genomic DNA which would be
infectious. The results in these

experiments demonstrate that prolonged

exposure to bacteria harboring doses

equal to or greater than the minimum
infectious dose of purified polyoma
dimer recombinants is insufficient to

cause a polyoma infection.
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The investigators speculate that the

absence of polyoma infectivity following

prolonged exposure to cumulative doses

of polyoma dimer-pBR322 recombinants

that were significantly greater than the

minimum infectious dose for polyoma
dimer recombinants could be due to two
possibilities. The population of E. coli

harboring polyoma dimer-pBR322 is in a

dynamic state in the murine gut and

large quantities of prokaryotic DNA,
including the polyoma dimer-pBR322

DNA, are being released into the gut

lumen daily. Lack of infectivity due to

free polyoma dimer-pBR322 recombinant

DNA in the gut may be due to

degradation of the DNA by nucleases in

the GI tract. However, this may not be

the whole answer. The investigators

speculate that some of the polyoma
dimer-pBR322 DNA may survive

nuclease degradation in the gut and

penetrate the mucosal epithelial cells

lining the GI tract. They state that

whether or not the mucosal epithelial

cells are susceptible to polyoma
infection is unknown, but the rapid

shedding of these cells most likely

precludes subsequent infection and/or

penetration of the germinal epithelium

where a productive infection would be
more probable. The investigators

conclude that, even in the “worst-case”

scenario, it is safer working with E. coli

containing recombinant viral DNA then

working with intact virus particles.

These studies have been submitted to a

scientific journal for publication.

B. Transmission of Vectors From E. Coli

K-12 to Other Bacteria in Vivo

Progress has been made on the

evaluation of the transmission of vectors

from E. coli K-12 to other bacteris in the

human gastrointestinal tract. A Working
Group had been convened on August 30,

1979 at the NIH to review Protocols I

and n of the Workshop on Risk

Assessment of Recombinant DNA
Experimentation with Escherichia co/i

K-12 (J. Infect. Dis. 137, 704-708, 1978).

The Working Group recommended that

research should be supported aimed at

gaining a better basic scientific

understanding of bacterial colonization

and plasmid mobilization. This is

because although E. coli K-12, the strain

most commonly used in recombinant
DNA work, is debilitated to the extent

that survival in the gut and the

environment is minimal, there has been
some concern that the plasmid vector

carrying the foreign DNA could be

transferred to another, hardier strain of

E. coli. Members of the Working Group
felt that such studies should be

performed directly in humans and
employ wild type E. coli other than

strain K-12. The Working Group noted

that if E. coli K-12 were used as the

bacterial host in clinical studies very

large numbers of volunteers (hundreds)

would be required to assess the in vivo

mobilization of "safe" plasmids. In

contrast, the Working Group concluded

that clear answers on the in vivo

mobilizabllity of "safe” plasmids might

bo obtained using much smaller

numbers of subjects if an E. coli strain

that readily colonizes the human colon

were used in the studies. The greatly

increased number of the colonizing

strain in contrast to E. coli K-12 would
provide much greater opportunity for

transfer resulting in much greater

sensitivity. E. coli strain HS containing

poorly mobilizable plasmid pBR325 was
suggested as a good initial combination.

These studies were carried out under
a NIAID contract (NOl AI 12GG6) at the

Center for Vaccine Development,

University of Maryland School of

Medicine, Baltimore, Maryland, by Dr.

Myron Levine, Dr. James Kaper, Mr.

Hank Lockman, Dr. Robert Black, and
Dr. Mary Clements, in collaboration

with Dr. Stanley Fafkow of the

Department of Microbiology, University

of Washington School of Medicine,

Seattle, Washington. (Present address:

Department of Microbiology, Stanford

University School of Medicine, Palo

Alto, California.) Strain HS was chosen

to serve as the host organism to carry

plasmids to be tested for mobilizability.

E. coli strain HS is a smooth, non-

pathogenic strain which can

successfully colonize the human
intestine for days to weeks.

Several separate E. co/i HS and E. co/i

K-12 strains were constructed by
insertion of one or two plasmids. One
combination consisted of E. co/i HS
containing plasmid p[BK5 which is

easily mobilized. One strain consisted of

E. co/i HS with poorly-mobilizable

plasmid pBR325. Another strain

consisted of E coli HS containing

poorly-mobilizable plasmid pBR325 and
conjugative plasmid F-amp which
ordinarily mobilizes non-conjugative

plasmids at a high rate of frequency. The
fourth strain consisted of E coli K-12
containing poorly mobilizable plasmid

pBR325 and the conjugative plasmid F-

amp. (Non-conjugative plasmids lack the

genetic information for transfer to

recipient cells. Transfer functions,

however, are found on conjugative

plasmids which can mobilize non-

conjugative plasmids. Biological

containment for recombinant DNA
experiments can be provided by the use

of poorly mobilizable plasmids which
are not only non-conjugative. but can be
mobilized at frequencies of ten thousand
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to one hundred thousand-fold less than

the parent plasmids from which they

were derived.)

Risk assessment studies were carried

out in volunteers to quantitate the

mobilizability of pUK325 in comparison
with p|HK5. Fifty billion E. coli I IS cells

containing p|I3K5. which encodes
tetracycline resistance, were fed to 15

volunteers who were also given

tetracycline. All 15 individuals became
heavily colonized by E. coli t IS. and
excreted IIS along with indigenous

normal coliforms. Within 24 hours, 9 of

the 15 individuals had evidence of p|nK5
in their normal flora (transconjugants)

indicating that transfer of the plasmid

had occurred. None of 12 volunteers

who ingested E. coliHS carrying poorly-

mobilizable plasmid pI3R325 had
transconjugants, despite colonization by
1 IS in the presence of normal flora and
despite ingestion of tetracycline.

E. coli I IS containing both pBR325 and
conjugative plasmid F-amp was fed to

two groups of volunteers. One group
took tetracycline daily, the other did not.

Of 18 subjects who were colonized with

HS carrying both pDR325 and F-amp and
who took tetracycline, normal flora

transconjugants carrying pBR325 were
found in 13 individuals. In contrast, none
of the eight volunteers who were
colonized with HS carrying both pBR325
and F-amp and who did not take

tetracycline, showed transconjugants.

These studies demonstrate that the

poorly mobilizable plasmid pBR325
could be mobilized in vivo only under
extremely contrived conditions, i.e., the

plasmid resided in a colonizing strain of

E. coli (1 IS) along with a conjugative

plasmid, 5X10 10
/?. coli HS were

ingested with buffer, and volunteers

received tetracycline daily. Under the

NIH Guidelines for Research Involving

Recombinant DNA Molecules, pBR325
would reside in a weakened strain of E.

coli (K—12) without a co-residing

conjugative plasmid, and laboratory

workers on antibiotictherapy would be
evaluated by the institution to determine
whether they should be engaged in

recombinant DNA research. In addition,

the chance for an accidental ingestion of

a large inoculum (5X10 10
cells) in buffer

would be very remote.

The investigators conclude that these

studies provide overwhelming support

for the safety of biological containment
based on poorly mobilizable plasmids
such as pBR325.

These results have been presented to

the Recombinant DNA Advisory
Committee and have been submitted to

a scientific journal for publication.

C. Molecular Basis of E. Coli

Colonization

The National Advisory Allergy and
Infectious Diseases Council had
supported award of a grant (AI 16370) to

the University of Rhode Island on behalf

of Dr. Paul S. Cohen for studies designed
to elucidate the molecular mechanism of

intestinal colonization of mice with

human strains of E. coli.

At this point in time the majority of

experiments using recombinant DNA
technology employ host-vector systems
based on E. coli K-12 and its plasmids
or bacteriophages. Prominent umong the

scenarios raised early in the debate over
use of this technology was the possible

colonization of the intestinal tract by
host-vector systems followed by various

consequences depending on the

elaboration of a product which would
cause harm to the individual by either

direct or indirect mechanisms. There
now are a considerable number of

studies describing the survival of

various types of E. coli in the intestinal

tract of man and mice and they

demonstrate a tremendous disparity in

the survivability and colonization

potential of such strains. A complete
understanding of those factors that

control survival and colonization may
permit the development of both safer

and more useful E. coli hosts in the

future as well as perhaps provide data

suggesting adjustments in the physical

containment requirements of the NIH
Guidelines governing use of this

technology.

Dr. Cohen and collaborators are

attempting to determine the relative

importance of plasmid and chromosomal
determinants of colonization and to

identify all surface components that are

associated with this process. The
investigators have described an animal
model which they are using to

systematically investigate the relative

ability of E. coli strains to colonize the

large bowel of mice. In this system, the

colonizing ability of one strain of E. coli

is determined relative to a second strain

by simultaneously feeding both strains

to male CD-I mice whose normal
facultative flora has been reduced by
adding streptomycin to their drinking

water. Subsequent monitoring of the

level of each strain present in the feces

provides an estimate of how well one
strain colonizes the large intestine

relative to the second competing
organism.
Employing this system. Dr. Cohen's

laboratory has investigated the

colonizing ability of human fecal

isolates relative to common laboratory

struins (i.e., E. coli B and K-12), and
examined the effect of limited genetic

alteration on the colonizing abilities of

isogenic strains of E. coli. The results of

these studies indicated that laboratory

strains are poor colonizers (1 x 10* cells

per gram feces) relative to fecal isolates

(about 1 X 10* ceils per gram of feces)

and that limited genetic alterations can
indeed enhance or reduce the relative

colonizing abilities of E. coli strains.

1. Effect ofplasmid Cone Expression
on Colonizing Ability of E. coli IIS in

Mice. Experiments were performed to

test whether the colonizing ability of a

human fecal strain (E. coli I IS) is altered

when transformed with plasmids typical

of those used in recombinant DNA
experiments. £. coli 1IS. known to be an
excellent colonizer of humans, was
transformed with each of three plasmids
(pBR325, F-amp. and pJBK5) and the

effect of each plasmid on its colonizing

ability was determined. Colonizing

abilities of the plasmid-containing HS
strains were reduced three orders of

magnitude relative to the parental HS
strain. When these strains were cured of

either pBR325, F-amp, or pJBK5, they

regained the colonizing ability of the

original parental strain. The
investigators conclude that it is clear

from these data that plasmid gene
expression can alter the colonizing

abilities of an E. coli strain. Further

experiments showed that the colonizing

abilities of the plasmid-containing

strains appeared unchanged when these

strains were fed to mice along with a

heterologous strain, E. coli F-18. The
investigators conclude that these data

suggest that E. coli HS and E. coli F-18

colonize biochemically distinct sites in

the mouse intestine.

2. Relationship Between the Mouse
Colonizing Ability of a Human Fecal E.

coli Strain and its Ability To Bind a

Specific Mouse Colonic Mucous Gel
Protein. The abilities of three strains of

E. coli to bind CD-I mouse colonic

mucous gel were studied. The strains

employed were E. Coli F-18, an

excellent mouse colonizer which was
originally insolated from the feces of a

healthy human; E. coli F-18 col', a poor
mouse colonizer derived from F-18 and
lacking a large plasmid; and E. coli

J
5-3,

a typical K-12 strain, also a poor
colonizer relative to F-18. When mouse
colonic mucous gel was isolated and
methylated with

(

3H) formaldehyde, it

was found to consist of approximately

18 proteins and contained

approximately 5% hexose by weight.

Each of the three strains of £. coli were
able to use the mucous gel as a sole

source of carbon and nitrogen for

growth. When the ability of the three

strains of E. coli to bind mucous gel was
examined, it was found that F-18 bound
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two to three; times more mucouse gel

than either F-10 col' or E. coli J5-3.

Most of the difference in mucous gel

binding abilities of the throe strains was
accounted for by the relatively greater

ability of F-18 lipopolysaccharide (l.l’S)

to bind a specific 26.000 dealton protein.

The investigators conclude that these

results show that the two strains with

altered I.PS (i.e.. F-18 col" and J5-3) are

poor colonizers relative to F-18,

suggesting that LPS may play an

important role in the colonization of the

mouse colon by E. coli.

3. Adhesion of E. coli Strains to

Mouse Mucous Gel. The investigators

have developed an adhesion assay in

which E. coli strains were tested for

their abilities to adhere to both mouse
colonic mucous gel and mouse small

intestine mucous gel. Nonradioactive

mucous gel was allowed to bind

overnight at 4° to polystyrene tissue

culture wells. The next day the bound
mucous gel was exposed to

radioactively labeled E. coli (1 X
lO'^cpm per bacterium) at 370°, and
following a one hour incubation period,

unbound E. coli were removed and the

number of bacteria adhering to the

mucous gel was determined. Thus far,

they have tested adherence of several E.

coli strains both to large and small

intestine mucous gel and, as a control, to

bovine serum albumin. E. coli strains

which have been shown to be

enteropathogenic for suckling mice (i.e.,

K88 +
) adhere to small and large

intestine mucous gel 20 fold better than

their nonenteropathogenic counterparts

(i.e., normal fecal strains) and
approximately 50 fold better than to

bovine serum albumin.

Enteropathogenic strains of E. coli that

do not infect mice (i.e., K99°, 987—
,

CFA/I") did not adhere to mouse
mucous gel above the level of normal
human fecal strains. Finally, neither

normal rabbit serum, anti-K99 serum,
nor anti-987 serum blocked K88 +

strains

adhering to mucous gel; but anti-K88

serum blocked adherence completely.

The investigators conclude that these

results suggest that mucous gel may be
important in the onset of infection by
enteropathogenic E. coli strains.

A report by this investigator on the

effect of plasmid gene expression on the

colonizing ability of E. coli HS in mice
has recently appeared (Recombinant
DNA Technical Bulletin, 5, 1-4, (1982).

During the coming year, Dr. Cohen’s
laboratory will be evaluating the role of

E. coli lipopolysaccharide and intestinal

mucous gel in the colonization process
of normal fecal and enteropathogenic E.

coli strains.

U. Mechanisms That Control Human
and Animal Gat Flora

The National Advisory Allergy and
Infectious Diseases Council had

recommended for selective payment a

project that will focus on the

mechanisms that control human and
animal gut flora. This grant (AI 17154)

was awarded to the University of

Michigan on behalf of Dr. Rolf Freter. Of
the four stated proposed aims of the

research plan, three relate to issues of

importance to the NIH recombinant

DNA risk assessment program. They
are: (1) Characterize and extend the

application of anaerobic continuous

flow cultures, (2) analyze the efficiency

of plasmid and bacteriophage transfer,

and (3) determine whether human
microflora can be maintained in

gnotobiotic mice and in anaerobic

continous flow (CF) cultures. The issue

of mobilization of vector plasmids to the

indigenous flora has always been a

concern when considering the use of E.

coli K-12 based host-vector systems.

Concern has been expressed over the

potential for exchange of plasmids

between the Enterobacteriaceae and the

anaerobic flora, principally members of

the genus Bacteroids.

Dr. Freter’s group continues to place

emphasis on studies of plasmid transfer

in the mouse intestine and in continuous

flow cultures of natural or synthetic

mouse large intestinal flora.

Mathematical models have been further

developed. The main aim still is to

determine “fertility,” i.e., the Intrinsic

ability of various host-plasmid

combinations to transfer the plasmid

under various environmental conditions

likely to occur in the gut. To this has

been added an extensive evaluation of

other factors which are important in

plasmid transfer. For this reason, the

models also evaluate the effects of

plasmid segregation, reduction of the

growth rates of plasmid-bearing

bacterial hosts, repression of transfer

functions, competition for nutrients and
the effect of bacterial attachment to the

wall of the gut or culture vessel. The
investigators have gained confidence in

the validity of these mathematical
models as they were able to reproduce a

number of known phenomena such as

the repression of fertility of the Rl
plasmid, as well as known differences in

the transmission and mobilization of the

plasmids studied.

Dr. Freter draws the following

conclusions from the data: (a) fertility of

plasmid-bearing E. coli in the normal
intestine was not impaired. The
observed low rates of plasmid transfer

in the normal gut can be explained on
quantitative grounds alone and do not

require the postulation of hypothetical

inhibitory mechanisms: (b) conditions

for long-term spread and maintenance
throughout human or animal populations

of a diversity of conjugative and non-

conjugativc plasmids may be optimal

among E. coli strains of low fertility, as

are found among wild type strains: (c) E.

coli strains carrying plasmid pBR322
plus Rldrdl9 were impaired in their

ability to transfer Rldrdl9, but strains

carrying pBR322 were significantly

better recipients of Rldrdl9 than

plasmid-free recipient E. coli: (d) long-

term coexistence of plasmid-bearing and
plasmid-free E. coli. which occured in

spite of undiminished fertility, appeared
to be due to a detrimental effect of the

plasmid on the growth rate of its host

bacterium, rather than due to high rates

of plasmid segregation.

The investigators conclude that the

long-term interactions observed were
often the consequences of minor
differences in parameters such as

growth rates, fertility, rates of

segregation, etc., which were decisive

determinants of the ultimate fates of the

plasmids and their hosts, but which
were too small to be detected except by
precise mathematical analysis of long-

term experiments.

Mathematical reconstructions by their

current mathematical model of plasmid

transfer in the human gut on the basis of

experimental data published by earlier

investigators, are consistent with the

conclusion that the quantitative aspects

of fertility and plasmid transfer in the

human gut are similar to those in mice

and CF cultures. It appears that, even in

the absence of selection, plasmid

transfer occurs consistently in the

human gut, but that the resulting

transconjugant E. coli populations are

too small to be detected regularly with

the culture methods employed by other

investigators.

Three papers reporting on these

studies have been submitted to a

scientific journal for publication. Work
in Dr. Freter’s laboratory is continuing

on a new mathematical model of

plasmid transfer among E. coli

embedded in mucous gel.

E. Intestinal Absorption of Peptide

Hormones.

In April 1980, NIAID convened a

Workshop on Recombinant DNA Risk

Assessment. This Workshop was
designed to define the scientific issues

and assess the potential risks of (a)

possible direct adverse effects of

hormone-producing strains of E. coli

K-12, and (b) the possible occurrence of

autoantibodies or autoreactive cells due
to the production of eukaryotic

[fill
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polypeptides (including hormones) by E.

coli K-12 should they colonize higher

organisms.

The workshop participants

recommended that additional

information should be gathered on the

handling and absorption of polypeptides

in normal and pathologic colon and the

potential effects of synthetic peptides on
the bowel itself. NLAID solicited grant

proposals through a Request for

Research Crant Applications (RFA) in

November 1980. The objective is to

determine the fate of peptide hormones
when deposited in the distal small

intestine and large intestine of humans.
These sites are relevant to the

production of hormones by recombinant
DNA technology, because they represent

the regions of colonization by E. coli.

Six applications, received in response to

this RFA. were reviewed by a Special

Study Section in December 1981.

The National Advisory Allergy and
Infectious Diseases Council supported
award of a project to the Medical
College of Ohio on behalf on Dr. Murray
Saffran. Dr. Saffran suggests a unique
concept (bacterial degradation of azo
bonded peptides) as a method for

studying colonic absorption of

hormones. Using D-argininevasopressin

as a model peptide and employing an
unusual strategy to deliver the active

components to the large bowel, the

investigators will determine if certain

hormones can be absorbed from the

large bowel. Vasopressin, synthesized to

contain D-arginine, will be covalently

coupled to a polystyrene polymer with

an azo bond. This bond can be split only

by intestinal bacteria and will deliver

the vasopressin in active form to the

large bowel after oral administration;

the D-arginine facilitates detection.

Further extension of the work would
include studies on the delivery of insulin

and growth hormone to the large

intestine in azo-linked capsules.

Degradation of the capsules by the fecal

flora would release the hormones in the

large intestine simulating release by
recombinant DNA containing bacteria.

A grant (Ai 18710) to support this

project was awarded by N1AID in

March 1982.

F. Antibody Responses to Protein

Produced by Recombinant Organisms

The issue which generated the

greatest discussion during the final

session of the 1980 Workshop on
Recombinant DNA Risk Assessment
was the possible occurrence of

autoantibodies or auto-reacting cells

due to the production of eukaryotic

polypeptides (including hormones) by E.

coli K-12 should they colonize higher

organisms. There was sentiment among

the participants that data should be
obtained in the interest of scientific

thoroughness but that the scenario did

not have a high probability of inducing

immunologic disease.

A Request for Proposal (RFP) was
issued in October 1980 soliciting

proposals from organizations having the

capabilities and facilities to determine if

mice can mount an antibody response to

insulin which is being produced by
recombinant DNA technology in E. coli

host-vector systems. The RFP was
published in the NTH Guide for Grants
and Contracts and the Commerce
Business Daily, distributed to all

participants of the Workshop on
Recombinant DNA Risk Assessment,
and publicized through announcements
to the Recombinant DNA Advisory
Committee and the NLAID Council.

Although seventy requests for the

detailed RFP were received, only one
proposal was received. This proposal

was reviewed by the NIAID
Microbiology and Infectious Diseases

Advisory Committee in March 1981, and
recommended for disapproval because
of scientific weaknesses in the

protocols. There are no plans at present

to issue another RFP for this project.

G. Cloning and Expression ofDNA
Coding for Diptheria Toxin

The NTH has approved, on
recommendation of the RAC, a project

by Dr. John Murphy of Harvard Medical
School to clone in E coli K-12 fragments

of corynephage beta which carry the

diptheria toxin structural gene. The first

experiments will be risk assessment
studies involving guinea pigs that have
been treated with broad spectrum
antibiotics to reduce their normal flora.

These animals will then be fed viable E.

coli that carry the diptheria toxin

structural gene. These experiments may
provide information on issues discussed

at the 1980 Workshop on Recombinant
DNA Risk Assessment, namely, the

handling and absorption of polypeptides

from the lower gastrointestinal tract and
the effect of cytotoxins on the GI tract.

These risk assessment experiments will

be carried out in the NLAID high

containment laboratory located at the

Frederic Cancer Research Facility.

III. Document on Evaluation of Risks

Associated With Recombinant DNA
Research

In response to a proposal to convert

the NIH Guidelines to a code of

standard practice, a working group was
appointed in May 1981 to review the

status of the NIH Guidelines. During the

summer of 1981, this group attempted to

address the issues arising from changing

perceptions of the hypothetical risks

associated with recombinant DNA
techniques. The group evaluated,

compiled, and organized scientific

information on risk assessment. One of

the documents prepared by the working
group is entitled Evaluation of the Risks
Associated with Recombinant DNA
Research. The document includes an
historical overview and discusses topics

including possible hazards, uniqueness

of organisms created by recombinant
DNA techniques, dissemination of

recombinant organisms, and possible

harm to organisms and the environment.

The working group drew the following

conclusions at the end of the report:

Given the above analysis of the risks

associated with recombinant DNA we have
come to the following major conclusions:

1. That accidental combinations of genes,

rising out of "shotgun" cloning experiments

or experiments where expression is not

specifically engineered, are extremely

unlikely to lead to serious problems. Both the

barriers to expression of foreign genes in

most organisms, the necessity for new
activities to function as an integrated part of

an existing pathway, and the selecUve

disadvantage given to an organism by
recombinant DMA inserts will interfere with

such organisms establishing themselves in

the environment and, thus, ultimately with

their potential to cause harm. Therefore, for

these experiments, the minimal controls

associated with good laboratory practice

should be sufficient.

2. A particular subset of experiments may
still pose some possibility of risk. While there

is no evidence that this is qualitatively

different from the risks associated with other

kinds of genetic research, the possibility for

improving the virulence, host range, or

survivability of some pathogens does seem to

exist. In most cases, in these experiments the

problems of expression of foreign functions

will have been bypassed, or normal functions

will have been engineered to operate more
efficiently.

In many cases, even the best engineered

strain will be at a major disadvantage in the

environment or will require artificial

selections to maintain recombinant DNA
information. The issue to be faced here,

however, is: (a) How serious it this risk? fb)

What is the most effective, uoo-obtrusive

mechanism for guarding against any
untoward consequences of such work?

Interested readers are encouraged to

read the full report which includes an
appendix on experiments with E. coli

(Recombinant DNA Technical Bulletin 4,

166-179 (1981) and Federal Register

December 4, 1981 (46 FT 59385)).

IV. Fundamentals for Safe

Microbiological Research

NIAID awarded a contract to the

University of Minnesota to develop

resource materials for a comprehensive

course on microbiological principles and
techniques for work with potentially

[62]
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biohazardous agents and recombinant

DNA. In developing the course, the

University of Minnesota cooperated

with the Hoard of Education and
Training of the American Society for

Microbiology. The course is divided into

five training units: Unit I—Host-Parasite

Relationships; Unit II—Microbial

Ecology; Unit III—Principles of Physical

and Chemical Containment; Unit IV

—

Diological Containment for Recombinant
DNA Molecules; and Unit V

—

Laboratory Skills—Including Hands-On
Laboratory Exercises.The five units

represent 45 hours of training, 10 of

which are devoted to actual laboratory

practice and are designed to be used in

a variety of combinations to fit the

needs of the individual institutions. The
individual training modules include the

following features:

(1) A set of qualifications for the

individual who would serve as

instructor;

(2) A set of learning objectives to be
fulfilled by participants completing the

module;

(3) An annotated outline of the subject

matter with slides and instructor .notes'

keyed to the text;

(4) A set of references to provide the

instructor and participants with more
detailed information; and

(5) A set of multiple choice questions

geared towards evaluating whether the

objectives had been fulfilled by the

participants.

In total, the materials consist of over

700 pages of written material and 500

35mm slides.

These training materials are intended
to provide a minimum base of

knowledge and skills which should be
demonstrated by any individual who is

going to work with potentially

biohazardous agents or recombinant
DNA molecules. The minimum base, as

defined in these materials, originates

from a project undertaken by the

American-Society for Microbiology in

1977-78 in response to questions about
biological safety which arose from
concerns about recombinant DNA
research at that time. Every institution

in which biohazardous agents are

handled should be responsible for

training all potentially affected workers
in the principles of biological safety. The
awareness and motivation of the

individual worker is the most important
ingredient in any safety program and is

most likely to be found where the

institution is committed to the same
goal.

The NIH Division of Safety is

developing a plan for distribution of

these materials to various institutions.

They were previewed at the Twenty-
Fifth Annual Diological Safety

Conference in Boston on November 4—<>,

1982.

A second phase of the contract will

consist of the production of slide/

cassette packages and one videotape

with accompanying study guides. The
objective of this phase is to translate

selected portions of the training units

into self-study materials. These study

materials are currently under review

and further development by the Division

of Safety.

V. CDC/NIOSH Report on Medical
Surveillance

At the 1980 Workshop on
Recombinant DNA Risk Assessment it

was recommeded that the Centers for

Disease Contol (CDC) consider possible

types of health surveillance for workers
using recombinant DNA. The CDC and
the National Institute for Occupational

Safety and Health (NIOSH)
subsequently have prepared a report

entitled “Medical Surveillance of

Biotechnology Workers: Report of the

CDC/NIOSH Working Group on
Medical Surveillance for Industrial

Applications of Biotechonology."

The preface of the report states:

The guidelines for medical surveillance of

biotechnology workers which are presented

and discussed in this report are intended

neither as binding regulations nor as uniform

requirements which are to be applied without

discrimination throughout every phase of the

industries using fermentation biotechnology.

Rather the guidelines are intended as

suggestions for prudent medical practice.

The potential occupational hazards which
are associated with industrial applications of

biotechnology will vary according to the

microbial species, products, and reagents

used in the various sectors of the industry.

For those reasons, the application of these

guidelines should in every instance be guided
by a reasoned assessment, conducted under
the direction of the Institutional Biosafety

Committee (IBC), of the potential hazards
which will be associated with each specific

situation and process. Likewise, the

particular components of each medical
surveillunce program should be specifically

tailored to address thd actual or potential

hazards of the processes under consideration.

The report states that establishment

of medical surveillance for workers in

any newly developed industry

constitutes prudent medical practice.

However, the report states that “the

likelihood is small that a medical
surveillance program for biotechnology
workers will detect any illness caused
by recombinant organisms or by their

products or reagents."

The report was reviewed by the RAC
and its Large-Scale Review Working
Group and has been published in the

Nil I Recombinant DNA Technical

Bulletin (Volume 5. page 133, September
1982).

IV. Implementation

NIH will continue to monitor progress

in the risk assessment projects cited

above. NIH will also review ongoing

research for data pertinent to risk

assessment by analysis of data from

research which is published or

presented at meetings, and by direct

contacts with scientists. Liaison will be
maintained with those who have related

responsibilities in other Federal

agencies, in other countries, and in

national and international scientific

organizations. ORDA will provide

periodic updates on risk assessment to

the RAC and its Risk Assessment
Subcommittee. NIH has high

containment laboratories which can be
made available, as necessary, for

experiments requiring the highest level

of physical containment.

Dated: November 23. 1982.

Richard M. Krause,

Director, National Institute ofAllergy and
Infectious Diseases, National Institutes of
Health.

Note.—OMB's "Mandatory Information

Requirements for Federal Assistance Program

Announcements” (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every Nil I

program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition. NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

(NIH programs are not covered by OMB
Circular A-95 because they fit the description

of "programs not considered appropriate" in

Section 8(b) (4) and (5) of that Circular)

(FR Doc 82-33002 Filed 12-8-82 8.45 am|
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Actions
Under Guidelines

AGENCY: National Institutes of Health,

PHS, HHS.

action: Notice of Actions under NIH
Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth actions

taken by the Director, National Institute

of Allergy and Infectious Diseases, by
authority of the Director, NIH, under the

August 1982 NIH Guidelines for

Research Involving Recombinant DNA
Molecules (47 FR 38048).

EFFECTIVE date: January 10, 1983.

FOR FURTHER INFORMATION CONTACT
Additional information can be obtained

from Dr. William
J.
Gartland, Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Bethesda,

Maryland 20205 (301) 496-6051.

SUPPLEMENTARY information: Several

major actions under the NIH Guidelines

for Research Involving Recombinant
DNA Molecules are being promulgated
today. These proposed actions were
published for comment in the Federal

Register of September 22, 1982 (47 FR
41924), and reviewed by the NIH
Recombinant DNA Advisory Committee
(RAC) at its meeting on October 25,

1982. In accordance with Section IV-C-
1-b of the NIH Guidelines, these actions

have been found to comply with the

Guidelines and to present no significant

risk to health or the environment.
Part I of this announcement provides

background information on the actions.

Part II provides a summary of the

actions and an additional

announcement of the Director, NLAID.

I. Decisions on Actions Under
Guidelines

A. Revision ofAppendix F

NIH staff proposed to revise

Appendix F, Section F-l, second
sentence, to clarify that the subject

experiments are not in fact "prohibited,"

but rather fall under Section III—A of the

Guidelines, which requires that the

experiments receive RAC review and
NIH and IBC approval before initiation.

The current language is inaccurate.

The relevant sentence in Appendix F
currently reads as follows:

Cloning of genes coding for molecules toxic

for vertebrates that have an LD*, of less than
100 nanograms per kilogram body weight
[e.g., microbial toxins such as the botulinum
toxins, tetanus toxin, diphtheria toxin.

Shigella dysenteriue neurotoxin) is

prohibited.

NIH staff proposed that this sentence

be amended to read as follows:

The cloning of genes coding for molecules

toxic for vertebrates that have an I.D,0 of less

than 100 nanograms per kilogram bodyweight
(e.g., microbial toxins Such as the botulinum

toxins, tetanus toxin, diphtheria toxin,

Shigella dysenteriae neurotoxin| is covered

under Section III—A— 1 of the Guidelines und
requires RAC review and NIH arid IDC
approval before initiation.

The proposal was published in the

September 22, 1982, Federal Register (47

FR 41924). During the comment period,

no comments were received.

At its October 25, 1982, meeting, the

RAC, by a vote of one in favor, thirteen

opposed, and no abstentions, rejected a

proposal to add additional wording to

this section to indicate that such

experiments would not ordinarily be

allowed. The RAC then agreed by a vote

of fourteen in favor, none opposed, and
no abstentions, to recommend the

change as published in the Federal

Register on September 22, 1982, to make
Appendix F consistent with the main
text of the Guidelines.

I accept this recommendation to

revise Appendix F.

B. Request for Permission To Clone a

Shiga-like Toxin Structural Gene from
E. coli

In a letter dated September 29, 1902,

Dr. Alison O’Brien of the Uniformed
Services University of the Health

Sciences requested permission, in

collaboration with Dr. Randall Holmes,
to clone in Escherichia coli K-12 the

structural gene of the Shiga-like toxin

from clinically isolated strains of E. coli.

The E. coli Shiga-like toxin has activity

similar to the activity of Shigella

dysenteriae neurotoxin. The
investigators proposed to clone the

Shiga-like toxin gene in E. coli EKl host-

vector systems using plasmid, cosmid, or

lambda cloning vectors under PI

conditions. In support of their proposal,

Drs. O'Brien and Holmes offered the

following arguments:

1. Clinical isolates of E. coli have
already been demonstrated to elaborate

large amounts of toxin indistinguishable

from that produced by Shigella

dysenteriae 1 (Shiga). Therefore, the

genes for Shiga-like toxin production are

present in the E. coli gene pool found in

nature.

2. Human volunteers fed large

numbers of Shigella dysenteriae 1

organisms that produced Shiga toxin but

could not colonize the bowel did not

become ill. Therefore, any accidental

ingestion of the organism to be

manufactured, a toxin-producing E. coli

K-12 strain that cannot colonize the

human intestinal tract, should pose little

hazard to man.

3. Purification of Shiga toxin in

several laboratories and E. coli Shign-

hke toxin in the investigators' laboratory

has not identified any excessive risk

from the aerosolization of toxin that

probably occurs during the process of

toxin preparation. In one laboratory,

toxin was isolated from 500 liters of

culture with only PI physical

containment.

4. Shiga toxin is a potent cytotoxin for

a sublir.e of HeLa cells (a human
cervical carcinoma tissue culture cell

line) but the toxin has no effect on many
other human, monkey, and rodent tissue

culture cells. Therefore, the toxin is

quite cell-type specific, and this limited

spectrum of activity suggests that it

would be non-toxic for most cells in the

human body.

5. Contrary to the old literature, Shiga

toxin is not a neurotoxin. By 1955, it was
established that the paralysis observed
in rabbits and mice (but not monkeys,
guinea pigs, hamsters, or rats) when
toxin is given intravenously is a

reflection of the effect of toxin on the

endothelium of small blood vessels, not

a direct effect on nerve cells.

The request was summarized in the

Federal Register of September 22, 1982

(47 FR 41924). One comment on a related

issue was received during the comment
period. Dr. K. N. Timmis of the

Universite de Geneve, suggested that the

NIH Guidelines for Research Involving

Recombinant DNA Molecules, as they

relate to the cloning of the Shiga toxin

gene, be revised. Dr. Timmis argued that

Shigella and Escherichia are closely

related, and that the NIH recognizes the

high degree of relatedness by including

these two genera in Sublist A, Appendix
A, of the Guidelines. Dr. Timmis,

therefore, argued that no NIH review

should be required (as now specified by
Section III—A and Appendix F) when the

Shiga toxin gene is to be cloned in E.

coli K-12.

The RAC discussed the request

submitted by Dr. O'Brien at the October
25, 1982, meeting. During that meeting, it

was stated that taxonomically Shigella

and Escherichia coli are so close that in

the future they may be classified as the

same organism. The toxin administered

intravenously to rabbits and monkeys is

very toxic; it is not very toxic to mice
when administered intravenously. Many
E. coli isolates, both pathogenic and
nonpathogenic, express some toxin;

therefore, shotgun cloning of E. coli into

E. coli has undoubtedly already resulted

in cloning of the toxin gene. One RAC
member pointed out that in Shigella the

[65 ]
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Shiga toxin gene is chromosomal, and he

questioned what effect introducing that

gene into a high copy number plasmid

would have. Finally, questions were
raised concerning the relationship of

invasiveness to pathogenicity and to

toxin toxicity. Most of these questions

could not be answered as inadequate

data exist. However, there was general

agreement that P4 containment would
be adequate. After hearing the

arguments, the committee, by a vote of

twelve in favor, none opposed, and one
abstention, recommended that the initial

experiments be performed under

P4 + EK1 containment conditions. A
motion to approve the experiments at

P3-I-EK1 failed by a vote of five in favor,

seven opposed, and one abstention. A
motion to approve the experiments using

P3 laboratory practices and containment

equipment in a P4 faculty failed to pass

by a vote of five in favor, seven

opposed, and one abstention.

I accept the RAC recommendation
that P4 + EK1 containment is adequate

to contain safely the experiments

proposed by Drs. O'Brien and Holmes
and appropriate language has been
added to Appendix F of the Guidelines.

If the investigators wish to proceed with

the experiments in the NIH P4 facility, a

prior review will be conducted by an ad
hoc group to advise NIH whether the

proposal has sufficient scientific merit to

justify the use of the NIH P4 facility.

C. Request for Permission To Clone a

Hybrid Gene Involving the Gene
Encoding Diphtheria Toxin

Dr. John Murphy of Harvard Medical
School, in a letter dated October 5, 1982,

requested permission to construct a

hybrid molecule in which the gene

coding for the melanocyte stimulating

hormone (MSH) is joined to a segment
of the gene encoding diphtheria toxin.

The diphtheria toxin gene segment
would encode the A subunit and
portions of the B subunit. The segment
would be devoid of the diphtheria toxin

binding domain. The MSH gene would
be a synthetic oligonucleotide. The
MSH-diphtheria toxin hybrid gene
would be introduced into poorly

mobilizable plasmids such as pBR322,
PUC9, or PUC8, and cloned in E. coli

EKl host-vector systems. Dr. Murphy
proposed that work leading up to the

gene fusion would be conducted under
Pi + EKl containment. PI + EKl
containment would be appropriate for

cloning the diphtheria toxin segment, as

without a binding domain the

polypeptide has very low toxicity. Dr.

Murphy proposed that propagation of

the hybrid gene in E. coli K-12 be
conducted in the high containment
Building 550 at the Frederick Cancer

Research Facility (FCRF). since the

specific toxicity of the hybrid gene

product is unknown.
Dr. Murphy's request was summarized

in the Fedoral Register of September 22.

1982. During the comment period, no

comments were received.

This request was discussed at the

October 25. 1982, meeting of the RAC.
Immediately preceding this discussion,

the RAC discussed a previous request

from Dr. Murphy to clone in E. coli K-12
restriction fragments of Cor)'nephage

Beta carrying the structural gene for

diphtheria toxin (i.c., not joined to

MSH). This previous request of Dr.

Murphy's had been recommeded on two
previous occasions by the RAC
(meetings of April 24, 1981, and
September 11, 1981) and approved each

time by NIH (Federal Register of July 1.

1981, and October 30, 1981). Because of

a letter received urging against

conducting this experiment, it was
brought back to the RAC for

reconsideration at this meeting. During a

long discussion by the RAC, it was
stated that this letter did not raise any

issues of risk that were not previously

considered by the RAC. A motion that

the previous approval for this

experiment be rescinded, was not

seconded. Appendix F, Section F-IV-C,

has been amended to indicate that the

previous decision still stands that the P4

facility is judged to be adequate to

contain safely the experiment; however,

if the investigators wish to proceed with

the experiment in the NIH R4 facility, a

prior review will be conducted by an ad
hoc group to advise the NIH whether the

proposal has sufficient scientific merit to

justify the use of the NIH P4 facility.

The RAC now turned to Dr. Murphy's
new proposal to construct and
propagate a hybrid molecule in which
the gene coding for MSH is joined to a

segment of the gene encoding diphtheria

toxin. A motion was made that the

experiment be allowed as requested by
Dr. Murphy, i.e., work leading up to the

gene fusion (with the separate fragments

of the diphtheria toxin gene and of the

synthetic MSH) could be done at Pi

containment, but that the propagation of

the hybrid toxin gene be done at P4

containment at the Frederick Cancer
Research Facility. The motion passed by
a vote of thirteen in favor, none
opposed, and no abstentions. I accept

the RAC recommendation as to the

containment necessary to contain safely

this experiment and appropriate

language has been added to Appendix F

of the Guidelines. If the investigators

wish to proceed with the experiment in

the NIH P4 facility, a prior review will

be conducted by an ad hoc group to

advise the NIH whether the proposal

has sufficient scientific merit to justify

the use of the NIH P4 facility.

The committee agreed that data on the

characteristics of the recombinant

organisms expressing the MSH-
diphtheria toxin hybrid gene should be

evaluated before the strains are

permitted to leave the facility. By a vote

of thirteen in favor, none opposed, and
no abstentions, the RAC recommended
that the ad hoc Working Group on

Toxins be charged with review of the

data on the E. coli strains carrying the

MSH-diphtheria toxin hybrid gene and
recommend whether the strains may be

removed from P4 containment; the

recommendation of the Working Group
could be acted upon by NIH without

action necessary by the full RAC
although a report of the Working Group
recommendations should be sent to the

RAC. I accept this recommendation, and
appropriate language has been added to

Appendix F.

D. Request To Field-Test Transformed
Tomato and Tobacco Plants

In a letter dated June 9, 1982, Dr. John

Sanford of Cornell University requested

permission to field-test tomato and
tobacco plants transformed with

bacterial [E. coli K-12) and yeast DNA
using pollen as a vector. Plants would
then be screened in the field to detect

transformation events. Dr. Sanford

argued that FT containment is

impractical when the screening of

thousands of whole seedlings becomes
necessary.

The proposal was summarized in the

September 22, 1982, Federal Register (47

FR 41925). During the comment period,

no comments were received.

The RAC discussed the proposal at

the October 25, 1982, meeting. There

was doubt expressed as to whether the

experiments would actually work, since

no one has yet reported transformation

via pollen. There was some discussion

about the introduction of kanamycin
resistance into plants. A representative

of the USDA said that antibiotics are

used in agriculture to control bacterial

diseases, particularly in citrus crops.

Antibiotics are not used in the

cultivation of tobacco. She noted that

the plants will be tested in New York

State under controlled conditions in a

controlled access field.

The RAC then voted ten in favor, one

opposed, with three abstentions, to

recommend approval of the experiments

as proposed.

Final action on this recommendation

is being deferred pending a review of

the proposal by the United States
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Department of Agriculture Recombinant
DNA Committee.

E. Request To Release Strains Of
Pseudomonas Syringae and Erwinia

Herbicola

Drs. Nickolas Panopoulos and Steven

Lindow of the University of California,

Berkeley, requested permission to

construct and release Pseudomonas
syringae p v. syringae and Erwinia

herbicola carrying in vitro generated

deletions of all or part of the genes

involved in ice nucleation.

The aim of the experiments is to

investigate possibilities for biological

control of frost damage in plants.

The proposal was summarized in the

September 22, 1982, Federal Register (47

FR 41925). During the comment period,

no comments were received.

Certain bacteria, such as

Pseudomonas syringae and Erwinia

herbicola cause nucleation of ice

crystals. These bacteria are common
plant epiphytes. A causal relationship

has been established between frost

damage on frost-sensitive crop plants, in

the temperature range 0° to -5°C, and the

populations of ice nucleation active

bacteria present on the plants. There are

chemically induced mutants of P.

syringae and and E. herbicola that do
not cause ice nucleation, and their

effectiveness under field conditions has
been demonstrated. The investigators

now propose to construct deletion

mutants for ice nucleation activity in

prototype strains of P. Syringae and E.

Herbicola and to evaluate their efficacy

as biological competitors of naturally

occurring populations of these bacteria.

The investigators state that the

advantages of such mutants compared
to chemically-induced equivalents are

genetic stability and the absence of

silent mutations which may adversely
effect competitive fitness. Prior to the

field applications, the investigators plan
to test the mutant strains in a contained
environment, such as growth chambers
and greenhouse, to verify that they do
not induce frost or other •injury to plants,

and that they are capable of colonizing

leaves. It was pointed out that fields

have already been sprayed with the

chemically induced mutant organisms.

The RAC reviewed the proposal at the

October 25, 1982, meeting. Several

members of the RAC expressed concern
about the lack of data on these

organisms, including the host range of

the constructed organisms, and the

broad approval being requested. One
RAC member expressed concern about
marking the strains with resistance to

antibiotics such as rifamycin in the

absence of more information about
these organisms. The necessity for

releasing the organisms in six different

field and experiment stations was

questioned. In addition, it was noted

that ice nucleation active bacteria can

enter the atmosphere as aerosols and
may be important in atmospheric

precipitation processes. What effect

might these experiments have on rainfall

patterns in California? On the other

hand, it was pointed out that field

testing of (non-recombinant-DNA)

mutants of these bacteria is already

being done.

The RAC then passed a motion noting

that similar (non-recombinant-DNA)

field tests are already being done, and
recommending approval of the

requested field tests, by a vote of seven

in favor, five opposed, with two
abstentions.

Because of concerns raised at the

RAC meeting, approval of the proposed

field tests is being withheld. The
investigators may bring this or a

modified proposal back for

consideration at a future RAC meeting

and may at that time wish to submit

additional data resulting from

experiments conducted in the laboratory

or greenhouse.

II. Summary of Actions Under the

Guidelines

Revision of Appendix F of the

Guidelines

A. Appendix F, Section F-I, second

sentence, is amended to read as follows:

"The cloning of genes coding for

molecules toxic for vertebrates that

have an LD 50 of less than 100 nanograms
per kilogram body weight [e.g.,

microbial tbxins such as the botulinum

toxins, tetanus toxin, diphtheria toxin.

Shigella dysenteriae neurotoxin] is

covered under Section III—A— I of the

Guidelines and requires RAC review

and NIH and IBC approval before

initiation."

B. A new Section, Appendix F-IV-H,
is added to Appendix F as follows:

"Appendix F-IV-H. The structural

gene of the Shiga-like toxin from

clinically isolated strains of E. coli may
be safely cloned in E. coli K-12 under P4

-f- EKl containment conditions. If the

investigators wish to proceed with the

experiments in the NIH P4 facility, a

prior review will be conducted by an ad
hoc group to advise NIH whether the

proposal has sufficient scientific merit to

justify the use of the NIH P4 facility."

C. Appendix F, Section F-IV-C, is

amended to read as follows:

"Restriction fragments of

Corynephage Beta carrying the

structural gene diphtheria toxin may be

safely cloned in E. coli K-12, in high

containment Building 550 at the

Frederick Cancer Research Facility.

Laboratory practices and containment

equipment are to be specified by the

IBC. If the investigators wish to proceed

with the experiments, a prior review will

be conducted by an ad hoc group to

advise NIH whether the proposal has

sufficient scientific merit to justify the

use of the NIH P4 facility."

D. A new Section, Appendix F-IV-I, is

added to Appendix F as follows:

“A hybrid gene in which the gene

coding for the melanocyte stimulating

hormone (MSH) is joined to a segment

of the gene encoding diphtheria toxin

may be safely propagated in E. coli K-
12, under P4 containment in high

containment building 550 at the

Frederick Cancer Research Facility. If

the investigators wish to proceed with

the experiment, a prior review will be

conducted by an ad hoc group to advise

NIH whether the proposal has sufficient

scientific merit to justify the use of the

NIH P4 facility. Before any of the strains

may be removed from the P4 facility,

data on their safety shall be evaluated

by the RAC Working Group on Toxins,

and the Working Group
recommendation shall be acted upon by

NIH.”

Additional Announcement of the

Director, NIA1D

To correct a typographical error,

Section Appendix F-IV-B is amended to

read as follows:

"Appendix F-IV-B. The pyrogenic

exotoxin type A (Tox A) gene of

Staphylococcus aureus may be cloned in

an HV2 Bacillus subtilis host-vector

system under P3 containment

conditions."

OMB's "Mandatory Information

Requirements for Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

Its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant
molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be Included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the Information

address above about whether individual

programs listed In the Catalog of Federal

Domestic Assistance are affected.

Dated: December 22, 1982.

Richard M. Krause,

Director, National Institute ofAllergy and
Infectious Diseases, National Institutes of
Health.

|FR Doc S3—441 Filed 1-7-83: 8 45 am|
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON REVISION OF TOE GUIDELINES

MINUTES OF MEETING

JANUARY 21, 1983

The Working Group on Revision of the Guidelines was convened at 9:00 a.m.
on January 21, 1983, in Building 31, Room 7A24, at the National Institutes
of Health, 9000 Rockville Pike, Bethesda, MD 20205. The meeting was open
to the public. Dr. Elena Nightingale was chairperson.

Working Group members present for all or part of the meeting were :

Susan Gottesman, NIH; Malcolm Martin, NIH; John Scandalios, North Carolina
State University; Sue Tblin, Department of Agriculture; and Elizabeth Milewski,
NIH (Executive Secretary).

Other NIH staff present were :

William Gartland, NIH.

Call to Order and Opening Remarks.

Dr. Nightingale, chairperson, called the meeting to order at 9:10 a.m. She
said the agenda would cover several topics:

(1) agricultural concerns, e.g., what constitutes dissemination into

the environment for plants;

(2) a review of the letters received from Institutional Biosafety
Committee (IBC) chairpeople concerning IBC function;

(3) the desirability of expediting reviews of proposals between
RAC meetings and if so, how;

(4) a proposal to incorporate the Physical Containment Recommendations
for Large-Scale Uses of Organisms Containing Recombinant DNA

Molecules into the Guidelines as an Appendix;

(5) the status of Recombinant TWA Advisory Committee (RAC) sub-
committees and working groups; and

(6) the current description of P4 physical containment.



2

Agricultural Concerns.

Dr. Nightingale asked Dr. Tolin to introduce the topic. Dr. Tolin began by
questioning what RAC would envisage when it evaluates the introduction and
dissemination of bioengineered plants into the environment. She noted the

most of the important agricultural crops are not native to the U.S. and have
bpen introduced.

Dr. Tolin said the U.S. Department of Agriculture (USDA) , as well as university
scientists and private individuals attempt to improve the germplasm of crops
by collecting and maintaining specimens of the species. Collected seeds enter
directly into the U.S. Plants and plant parts are subject to quarantine for
periods of up to two years, until they are shown to be pathogen free. There
are few restriction on importing germplasm. She then described breeding pro-
cedures, noting that limitations do exist on what can be crossed; some plants
are self-pollinating, some are self-sterile, and seme plants are only propagated
vegetatively. She noted that traits such as yield are controlled by several

genetic determinants; some traits, however, can be attributed to single genes.
She said the situation in plants is more complicated than in mammals as many
plants are polyploids, and thus, even if a trait can be attributed to a single
inherited gene, multiple copies of that gene may be present.

Working groups and associations working with a particular crop species meet and

determine procedures and guidelines for any particular species. Dr. Tolin said
most breeding and selections are performed on land controlled by members of the
group doing the research and testing. When the "elite” lines have been
selected, these lines are then evaluated under varying conditions in field
tests. Generally, these tests are conducted in several different areas around
the country. State and Federal government and private industry are involved
in this type of testing. State government laboratories usually work closely
with agricultural experiment station and land-grant university scientists.
These ventures, however, are primarily of an economic nature. State government
laboratories test and rate seeds for trueness to type, germination potential,
etc., and are often involved in seed distribution. They set standards for
seed certification that are met by commercial seedsmen, often in accordance
with local guidelines or laws. Vegetatively propagated plants follow the same
scheme and often have more stringent requirements for certification (i.e.,
they must be virus free).

Dr. Martin asked Dr. Tolin if there were any instances of a plant originally
thought to be beneficial, beccming a weed. Dr. Tblin offered the example of

"Johnson grass" vhich was introduced into the U.S. because it is hardy and
possesses a high stress tolerance. The grass, however, became a pest. It can

be controlled, however, by herbicide application. Dr. Milewski noted that she

had included the document "Spread of Organisms with Novel Genotypes: Thoughts
from an Ecological Perspective" in the desk folders. This document discusses
the introduction of Johnson grass and the establishment of other plants and
organisms as pests in new ecosystems.



3

Dr. Martin asked if any problems had arisen from the current breeding procedures
for crop plants. Dr. Tblin said that the U.S. com crop had suffered heavy
losses one year frcm blight caused by the fungus Helm inthospori urn maid is , race
T. Because of its convenience the Tbxas male sterile trait was bred into most
com planted in the U.S. , however, the trait renders the com plant sensitive
to a toxin produced by H. maidis . In that case, plant pathologists had warned
against the exclusive use of the Texas male sterile trait. Dr. Tblin pointed
out that plants and their pathogens coevolve, and it is difficult to predict
what is going to happen.

Dr. Nightingale asked if the USDA had any guidelines on release of organisms
into the environment. Dr. Tblin replied that same guidelines exist through
the Plant Protection Quarantine Programs of APHIS, such as guidelines for the
release of imported predators and pathogens for insect control. Recently,
guidelines for introducing foreign organisms to control weeds have been
formulated (Attachment I).

Dr. Scandalios mentioned the case of afla toxin. Afla toxin is a potent carcinogen
produced by the fungus, Aspergillus flavus. The fungus infects the plants in

the field and then when the grain is stored, grows. The plant breeders attack
this problem in the traditional manner, i.e., breeding plants for resistance.
However, a more fruitful method might be to study the interaction between the

host and the fungus. He said "yellow rain" is another example of a fungal
toxin which contaminates food crops.

Dr. Martin asked if RAC should became involved in this area: is the work new
and unique; does systematic monitoring already exist; is there an agricultural
working group? Dr. Scandalios replied that much new and unique work is becaning
possible and suggested that seme guidelines are necessary as none currently
exist. He said genera now may be crossed using these technologies; this was
not possible before the development of reccmbinant DNA techniques and protoplast
fusion technology. Dr. Tblin pointed out that testing bioengineered plants
will probably involve fewer individual plants than traditional breeding methods.
She suggested it may be possible to draw containment guidelines on this basis;
USDA did so for the field testing of bioengineered com. Dr. Scandalios agreed;

he said the distance of the test plants from other plants, the number of plants,
etc, might be considered. Dr. Scandalios suggested that dissemination into
the environment might be defined; he personally did not see field testing of

10 plants as release into the environment. Dr. Nightingale suggested that the

Plant Working Group might be activated.

Dr. Nightingale asked Drs. Tblin and Scandalios if they might construct seme

general language to be presented to RAC. She suggested this language be

published in the Federal Register and that experts in the field might be

notified and asked to comment. Dr. Gartland noted that the language must be
ready for publication at the end of February. He said the language of Section
III-A-2 of the Guidelines would have to be modified.

Dr. Tblin said expression of a foreign gene by plants has just been reported,
the Ti plasmid of Agrobacterium has been used to introduce the gene coding

for kanamycin resistance into petunia plants. She suggested the working group
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might wish to examine the question of expression of antibiotic resistance
genes by plants. Dr. Scandalios said the question of spread of herbicide
resistance genes is also important and should be considered. He suggested
other plant specialists might be polled to determine if there are other con-
cerns. Cr. Martin asked if a scenario existed for the spread of antibiotic
resistance genes in plants and to animals. Cr. Tolin said she did not know of
any mechanism of transfer. Dr. Nightingale asked if the statement that "genes
in plant genomes are contained" is accurate, and if this can be used to redefine
the idea of containment in plants. Cr. Scandalios suggested the working group
might also evaluate questions concerning mitochondrial and chloroplast CNA.

Cr. Gottesman questioned whether any introduced bioengineered species might
became a pest and suggested this be considered. She asked Dr. Tolin if any
introduced plant species have became problems. Dr. Tolin cited the example of
Johnson grass. She said some introduced species have became pests following
hybridization with native plants. Dr. Scandalios suggested the question of

potential spread of the aflatoxin gene should be considered. He and Dr. Tolin
suggested that an agricultural working group be called "Plants and Associated
Organisms Working Group."

Status of RAC Subcommittees.

Dr. Nightingale said that the RAC charter currently authorizes three subcommittees
and an indeterminant number of working groups. The working groups are consti-
tuted by the RAC chairman to serve a specific function and dissolved when no
longer necessary. Ihe subcommittees on the other hand are standing ccrrmittees.

She noted that two of the three subcommittees have not met for some time;

furthermore, no issues will be placed before them in the foreseeable future. She
wondered if some of the more pertinent working groups might not be substituted
for . these two subcommittees. She suggested the Working Group on Revision of
the Guidelines and the Plants and Associated Ctganisms Working Group might
replace the Host-Phage and the Host-Plasmid Subcommittees.

IBC Functioning.

Dr. Nightingale said ORCft had solicited responses from IBC chairpersons
concerning:

o problems with the revised guidelines;

o what things are taking large amounts of time;

o what things are taking inappropriate amounts of time;

o in what areas do IBC chairpeople disagree with the RAC with
regard to containment for a particular experiment;

o in what ways are the Guidelines too stringent or too relaxed;

o how frequently does the IBC meet;

o does the IBC have other responsibilities at the institution.

r 7i ]
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Dr. Nightingale noted that to date, 10% of the IBCs polled have responded. This

is not a good response rate, however most of the responses are supportive of the

current Guidelines. She suggested if major problems had existed the response
rate would probably have been higher as people generally do not write if they
are satisfied.

Dr. Nightingale noted that some of the responses offered suggestions. These
included:

o that a condensed, one or two page guide to the guidelines
be made available;

o that ORDA ccmmunicate the basis for decisions;

o that the language of Section III-B-4-a be clarified; and

o that Appendix B be clarified.

Dr. Nightingale suggested that a condensed version of the Guidelines might be

a good idea as principal investigators (Pis) new to the field must be educated
in the Guidelines. Dr. Gottesman suggested this condensation might be either
a table or statements indicating which portions of the Guidelines pertain to

work with particular organisms. She thought both types of condensations might
be reasonable.

Listing of Oncogenic Viruses in Appendix B.

Dr. Gartland called the group's attention to the listing of low and moderate
risk viruses in Sections Appendix B-II-A and B-II-B. He noted that these viruses
are not classified with a particular risk specification as are other agents in
the Appendix. Tb further confuse matters, these viruses are listed between
Class 4 and Class 5 agents. Dr. Martin said the National Cancer Institute
(NCI) listing on which Appendices B-II-A and B-II-B are based is out-of-date.
Dr. Gottesman noted that these viruses are not referred to in Section III of
the Guidelines; Section III-B specifies containment for Class 2, 3, 4, or 5

agents while making no reference to low or moderate risk viruses. Dr. Nightingale
suggested the working group recommend that the "Classification of Microorganisms
Working Group" evaluate this issue. She asked if the composition of the Classi-
fication Working Group was adequate to evaluate the issue. The Working Group
on Revision of the Guidelines agreed that several virologists should be appointed
to the Classification Working Group. Dr. Tolin asked if Sections B-II-A and
B-II-B in Appendix B might be deleted. Dr. Martin thought each virus in Section
B-II-A and B-II-B should be individually evaluated. He noted that while some
of the viruses might be safely handled at PI physical containment, others such
as HV ateles and HV saimiri should be handled under P3 or P4 containment
conditions as they are known oncogenic viruses for higher primates.

T72]
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Dr. Gottesman questioned whether the guidelines adequately addressed the question
of virus hybrids created in vitro . Dr. Martin said no viable hybrids have been
created by recombinant DMA technology. Lr. Gottesman asked if a hybrid virus
containing a human oncogene could be created. Dr. Martin said the human onco-
genes are very large, with introns, and that creation of a viable hybrid was
not possible. LT. Gottesman asked Dr. Martin if he thought the current guide-
lines were adequate except for intentional creation of hybrids. Dr. Martin
replied that they were, helper virus would be required for propagation of the

defective viruses created by introduction of the large cDNA coding for
human oncogenes; this is covered by Section III-B-3.

Proposal to Incorporate the Physical Gontainment Recommendations for Large-Scale
Uses of Organisms Containing Recombinant DMA Molecules into the Guidelines.

Dr. Nightingale noted that the Large-Scale Review Working Group had forwarded
to the Working Group on Revision of the Guidelines a proposal made at the

October 26, 1982, meeting of the Large-Scale Review Working Group. That proposal
would incorporate the Physical Gontainment Recommendations for Large-Scale
Uses of Organisms Containing Recombinant DNA Molecules into the NIH Guidelines.

Dr. Nightingale asked why the Large-Scale Recommendations had not been incorpor-
ated into the NIH Guidelines; she asked if there were any advantages to keeping
the Recommendations a separate document. Dr. Milewski replied that the Recom-
mendations, when formulated in 1980, applied primarily (and still do) to industry.
Since industry is covered under Part VI of the Guidelines, voluntary Compliance,
including the Recommendations in the Guidelines was perceived as possibly
inappropriate. Dr. Gottesman added that in 1980 it was thought leaving the
Recommendations as recommendations would facilitate modification of the document.

Dr. Nightingale asked if any modifications to the Recommendations were required
before they could be incorporated into the Guidelines. Dr. Gartland suggested
that the language of the Recommendations was flexible and would not require
substantive amendment. Drs. Milewski and Tblin said that the Recommendations
required editorial updating and that this should be done before the Recommendations
are incorporated into an Appendix of the Guidelines. Or. Milewski said she
would go through the Recommendat ions and send a memorandum to RAC for the next
meeting concerning necessary editorial changes. The Working Group on Revision
of the Guidelines agreed that the updated Recommendations might be added as an
Appendix to the Guidelines.

Procedures for Reviewing Proposals Between RAC Meetings.

Dr. Nightingale noted that the period of time elapsing between RAC meetings is
increasing. She wondered if 9ome type of expedited review procedure, such as
action by mail, phone, or by subcommittee or executive group, should be
considered

.

Dr. Gottesman suggested that if mail notification is used, any one RAC member
might have veto power; the proposal would then be held for full RAC discussion
and review. Dr. Nightingale agreed that one individual should have the authority
to hold a proposal for RAC review and evaluation. Lr. Gottesman asked what

[73]
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number of people would constitute an executive group. Dr. Scandalios said only
4 or 5 people can easily be handled by a conference call. He noted that these

4 or 5 people would have full RAC power so how individuals are selected to
review proposals is very important. Dr. Gottesman said that a group of 6

might be reasonable; four experts, and two lay members. The RAC chairman
should be part of every group. ORDA would rotate the members of the group.
Should a RAC member express a desire to serve on the executive subcommittee
reviewing a particular proposal, the member is automatically appointed to that
subcommittee.

Dr. Gartland said that a similar procedure had been attempted in 1976 with the

Host-\fector Subcommittee. This had not worked well. Dr. Martin said the ques-
tions currently facing the RAC are highly complex; he felt the current procedure
should be followed, i.e., full RAC review, except for certain proposals in the
agricultural area. The working group agreed.

Other Questions.

Dr. Tolin said that several investigators had questioned her on the Guidelines
concerning the construction of "shuttle" vectors. These shuttle vectors are
frequently constructed with ENA from 4 or 5 different species. Dr. Gottesman
said that while protocols detailing the construction of these shuttle vectors
may be complicated, the Guidelines specify that each piece of DNA must be
evaluated. She saw no need to suggest modifying the Guidelines regarding the
construction of shuttle vectors. She suggested that a statement on how to
proceed might be included in any "condensation" of the Guidelines.

Dr. Martin questioned the specification in Appendix G-II-D-2-a on P4 contain-
ment. That Section specifies that "Experimental procedures involving organisms
that require P4 level physical containment shall be conducted in (i) a Class
III cabinet system or in (ii) Class I or Class II cabinets that are located in

a specially designed area in which all personnel are required to wear one

piece positive-pressure isolation suits." Dr. Martin said the specification
requiring use of the Class III glove box is meant to protect the investigator
against contamination by aerosol. He said the use of the Class III glove box,

however, does not afford protection when infection by the organism being studied
does not occur with aerosol exposure. This is the case with the Eh coli K-12
host-vector systems. He suggested the language of G-II-D-2-a be amended to

include a statement that "in those situations where an aerosol will not be
generated or when illness is not caused by aerosol exposure, the research must
be conducted in the P4 facility, but options for working outside the glove box

may be available." Dr. Martin stressed that the P4 facility itself protects the

environment, while the Class III glove box protects the investigator.

Dr. Gottesman asked if a contaminated investigator might carry the organism
from the P4 facility into the community. Dr. Martin replied that use of P2

or P3 containment procedures in the P4 facility protects the community. He

argued that automatic assignment of experiments to the glove box ties up NIH
staff, since all manipulations are more difficult to perform in the glo/e box.

Dr. Nightingale asked if Dr. Martin felt the local IBC ought to have the autho-
rity to set containment in the P4 facility on a case-by-case basis. Dr. Martin

rv4j
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replied that procedure is reasonable when Eh coli K-12 and S. cerevisiae host-
vector systems are used. He said all procedures involving animals should
probably be assigned to the glove box . The working group agreed that language
providing greater flexibility in use of the P4 facility should be introduced
into Appendix G-II-D. This language should appear in the Federal Register for

a period of comment.

Dr. Nightingale asked if the working group felt the periodicity of working

group meetings was appropriate. The group agreed that twice yearly meetings
between RAC meetings was an appropriate schedule for the Working Group on
Revision of the Guidelines.

The meeting was adjourned at 12:10 p.m.

Respectively submitted,

if itr$
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

National Institute of Allergy and
Infectious Diseases; Recombinant
DNA Advisory Committee; Meeting

Pursuant to Pub. L. 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health,

Building 3lC, Conference Room 6, 9000

Rockville Pike, Bethesda, Maryland
20205, on April 11, 1983, from 9 a.m. to

approximately 6 p.m. The meeting will

be open to the public to discuss:

Report on the Social and Ethical

Issues of Cenetic Engineering with

Human Beings;

Report of Working Group on Revision

of the Guidelines;

Proposed update of risk-assessment

plan;

Amendment of Guidelines;

Revision of large-scale physical

containment recommendations;
Classification of microorganisms for

purposes of Guidelines;

Review of protocols for required

containment levels; and
Other matters requiring necessary

action by the Committee.

Attendance by the public will be
limited to space available.

Dr. William
J. Gartland, Jr., Executive

Secretary, Recombinant DNA Advisory
Committee, National Institutes of

Health, Building 31, Room 3B10,

telephone (301) 496-6051, will provide
materials to be discussed at the meeting,

rosters of committee members, and
substantive program information. A
summary of the meeting will be
available at a later date.

There will be no meeting of the Large-

Scale Review Working Group in

conjunction with this meeting.

OMB's "Mandatory Information

Requirements for Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Federal
Domestic Assistance. Normally NIH lists In

its announcements the number and title of

affected individual programs for the guidance
of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant
molecule techniques could be used, It has
been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing. NIH invites

renders to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: February 18. 1983.

Betty
J.

Beveridge,

Committee Management Officer. NIH.

[FR Doc. 83-5330 filed 3-3-83: 0 45 am|

BILLING CODE 4140-01-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

agency: National Institutes of Health,

PHS, DHHS.
action: Notice of Proposed Actions

under NIH Guidelines for Research
Involving Recombinant DNA Molecules.

summary: This notice sets forth

proposed actions to be taken under the

NIH Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit

comments concerning these proposals.

After consideration of these proposals

and comments by the NIH Recombinant
DNA Advisory Committee (RAC) at its

meeting on April 11, 1983, the Director of

the National Institute of Allergy and
Infectious Diseases will issue decisions

on these proposals in accord with the

Guidelines.

date: Comments must be received by

April 4. 1983.

address: Written comments and
recommendations should be submitted

to the Director, Office of Recombinant
DNA Activities, Building 31, Room 3B10,

National Institutes of Health, Bethesda,

Maryland 20205. All comments received

in timely response to this notice will be
considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Background documentation and
additional information can be obtained

from Drs. Stanley Barban and Elizabeth

Milewski, Office of Recombinant DNA
Activities, National Institutes of Health,

Bethesda, Maryland 20205 (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following actions under the

Guidelines for Research Involving

Recombinant DNA Molecules.

[. Proposed Modification of Appendix
G-II-D-2-c (P4 Containment)

The RAC Working Group on Revision

of the Guidelines, at its January 21, 1983,

meeting, discussed modifying the

language of Appendix G-II-D-2-a of the

NIH Guidelines for Research Involving

Recombinant DNA Molecules (47 FR
38048, August 27, 1982). That Appendix
currently reads:

Appendix G-II-D-2-a. Experimental

procedures involving organisms that require

P4 level physical containment shall be

conducted either in (i) a Class III cabinet

system or in (ii) Class I or Class II cabinets

that are located In a specially designed area

in which all personnel are required to wear
one-piece positive pressure isolation suits.

During the January 21, 1983,

discussion, it was noted that the

specification requiring use of the Class

III glove box is to protect the

investigator from infection acquired

through aerosol exposure. The Class III

glove box, however, does not afford

protection when infection by the

organism being studied does not occur

through the respiratory route. Members
of the working group pointed out that

automatic assignment of all procedures

to the Class III glove box, as specified in

Appendix G-II-D-2-a, is not desirable

since manipulations are more difficult to

perform in the glove box. This slows

research while not necessarily

protecting the investigator. The working
group suggested that authority to set

containment for certain experiments

within the P4 facility might be delegated

to the local IBC in situations in which
colonization or infection does not

ordinarily result from aerosol exposure.

On the recommendation of the

working group, NIH staff has proposed

the following modification of Appendix
NG-II-D-2-c, which is considered the

more appropriate section to modify:

Appendix G-II-D-2-c. Alternative

Selection of Containment Equipment.

Experimental procedures Involving a host-

vector system that provides a one-step higher

level of biological containment than that

specified can be conducted in the P4 facility

using containment equipment requirements

specified for the P3 level of physical

containment. Alternative combinations of

containment safeguards are shown in Table

II. In those cases where the host is an

organism which does not cause infection by

the respiratory route (e g., use of E. coli K-12

or S. cerevisiae host-vector systems), the

local IBC may set appropriate containment

for procedures within the P4 facility.

II. Proposed Modification of Section III-

B-5

The RAC Large-Scale Review
Working Group, which met on October

26, 1982, has forwarded to RAC without

comment a proposal by Dr. Allan Vyaitz

of DNAX Corporation (a wholly owned
subsidiary of Schering-Plough

Corporation) to amend Section III-B-5 of

the NIH Guidelines. Section III-B-5

currently reads:
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MBS. Experiments Involving More Than
10 Liters of Culture. 'Ilie appropriate

containment will be decided by the [BC.

Where appropriate, the large-scale

containment recommendations of the NIH
should be used (45 FR 2496U).

Dr. Waitz said greater flexibility in

scale-up procedures would be gained if

the 1BC could be notified simultaneously

with initiation of large-scale procedures

involving EL coli K-12, Saccharomyces
cerevisiae and Bacillus subtilis host-

vector systems. He suggested that

Section III—B—5 be modified to read as

follows:

III—D—5. Experiments Involving More Than
10 Liters of Culture. The appropriate

containment will be decided by the IBC
except where exempted under Section III—D—

5. Where appropriate, the large-scale

containment recommendations of the NIH
should be used (45 FR 24968).

Language in Appendix C, Exemptions
Under II1-D-5, would also be modified

to reflect this change. The relevant

paragraphs of Appendix C—II. C-riL and
C-IV, which deal with exceptions to the

exemption, would be modified to read
as follows:

Large-scale experiments (i.e_ more than 10

liters of culture) require EBC notice

simultaneously with the initiation of

experiments where IBC-approved practices

and an IBC-approved Pl-LS containment
facility will be used. Where these conditions

are not satisfied, refer to Part III-B-5.

III. Proposed Modifications of Physical

Containment Recommendations for

Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules (45 FR 24968, Federal Register

of April 11, 1980)

A. Proposed Modification of Section

VII-D-6

Mr. Richard F. Geoghegan of E. L
DuPont de Nemours and Company has
requested that Section VII-D-8 of the

Large-Scale Recommendations be
revised. Section VTI-D-6 reads as

follows:

VII-D-6. A closed system used for the

propagation and growth of viable organisms
containing recombinant DNA molecules shall

be operated so that the space above the

culture level will be maintained at or slightly

below atmospheric pressure.

Mr. Geoghegan proposed that Section
VII-D-6 be modified to read as follows:

VII-D-6. A closed system used for the

propagation and growth of viable organisms
containing recombinant DNA molecules shall

be operated so that the space above the

culture level be maintained at no more than

10 psig.

He argued that the revision will

permit fermentations more in line with
industrial practices (high biomass

production through efficient oxygen
transfer) to be conducted, without

compromising safety by operating at

unnecessarily high vessel pressures. The
RAC Large-Scale Review Working
Group, at its meeting on October 26,

1982, however, felt the language might

appropriately be modified, but felt no
specific pressure limit should be
indicated as any pressure limit should

be dependent on the maximum design

presure of the system. The working
group, thus, suggested the following

language:

VII-D-6. A closed system used for the

propagation and growth of viable organisms
containing recombinant DNA molecules shall

be operated so that the space above the

culture level will be maintained at a pressure

as low as possible, consistent with equipment
design, in order to maintain the integrity of

containment features.

The Large-Scale Review Working
Group at its meeting on October 28,

1982, recommended this language by a

vote of five in favor, none opposed, and
no abstentions.

Both proposed modifications of

Section VII-D-6 are published for

comment.

B. Proposed Modification of Sections
VII-B-1, VII-C-1. and Vll-D-1

Dr. Allan Waitz of DNAX Corporation
has proposed revising Sections VII-B-1,

VII-C-1, and VII-D-1 of the Large-Scale

Recommendations. The current language

of those Sections reads as follows:

VII-B-1. Cultures of viable organisms
containing recombinant DNA molecules shall

be handled in a closed system (e.g., closed

vessel used for the propagation and growth of

cultures) or other primary containment
equipment (e.g., biological safety cabinet

containing a centrifuge used to process

culture fluids) which is designed to reduce
the potential for escape of viable organisms.

Volumes less than 10 liters may be handled
outside of a closed system or other primary
containment equipment provided all physical

containment requirements specified in

Section II—B—1 of the Giudelines are met.

VII-C-1. Cultures of viable organisms
containing recombinant DNA molecules shall

be handled in a closed system (e.g., closed

vessel used for the propagation and growth of

cultures) or other primary containment
equipment (e.g.. Class HI biological safety

cabinet containing a centrifuge used to

process culture fluids) which is designed to

prevent the escape of viable organisms.

Volumes less than 10 liters may be handled
outside of a closed system or other primary
containment equipment provided all physical

containment requirements specified in

Section II—B—2 of the Guidelines are met.

Vll-D-1. Cultures of viable organisms
containing recombinant DNA molecules shall

be handled In a closed system (e.g., closed

vessels used for the propagation and growth
of cultures) or other primary containment
equipment (e.g., Class III biological safety

cabinet containing a centrifuge used to

process culture fluids) which is designed to

prevent the escape of viable organisms.

Volumes less than 10 Liters may l>e handled

outside of a closed system provided all

physical containment requirements specified

in Section Il-B-3 of the Guidelines are met.

Dr. Waitz suggested the first sentence

in all of these sections should be

modified to read as follows:

Cultures of viable organisms containing

recombinant DNA molecules shall be

handled in a closed system used for the

propagation, growth and processing of

cultures, other primary containment

equipment, or other appropriate method of

containment approved by the IBC which is

designed to reduce the potential for escape of

viable organisms
* * *

The Large-Scale Review Working
Group, at its meeting on October 26,

1982, pointed out that a closed primary

system is one from which there is no
release of organisms into the

environment or work place; a primary

system could be defined as a fermentor

attached to several pieces of processing

equipment. The working group agreed

that the language as currently written is

purposely flexible while at the same
time conveying the intent; they,

therefore, recommended against

accepting this proposal.

C. Proposed Modification of Section

VII-B-3

Dt. Allan Waitz also proposed

amending Part VTI-B-3 which reads as

follows:

VII-B-3. Sample collection from a closed

system, the addition of materials to a closed

system and the transfer of culture fluids from

one closed system to another shall be done in

a manner which prevents the release of

aerosols or contamination of exposed
surfaces.

Dr. Waitz suggested that the word
“prevents” implies an absolute

condition which at the Pl-LS level is

neither realistic nor necessai^. He
suggested that the work "minimizes” be
substituted for the word "prevents.” The
Large-Scale Review Working Group did

not discuss this proposal at its meeting

on October 26, 1982.

IV. Proposed Incorporation Into

Guidelines of Physical Containment
Recommendations for Large-Scale Uses
of Organisms Containing Recombinant
DNA Molecules

Dr. Allan Waitz of DNAX Corporation

proposed that the Physical Containment
Recommendations for Large-Scale Uses
of Organisms Containing Recombinant
DNA Molecules (45 FR 24968) be
formalized by incorporating them into

the Guidelines as a new Appendix. Dr.

[79 ]
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Waitz said industry believes such an

action would provide a more efficient

mechanism for further comment or

change to the Recommendations. He
expressed industry's concern that failure

to take such action may leave a

perceived gap in the overall regulatory

scheme thereby encouraging the

development of conflicting regulatory

requirements.

The Large-Scale Review Working
Croup, which met on October 20, 1982,

forwarded this proposal to the RAC and

to the Working Group on Revision of the

Guidelines without comment.
The Working Group on Revision of the

Guidelines, at its January 21, 1983,

meeting, recommended incorporation

into the Guidelines of the Physical

Containment Recommendations for

Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules. If the RAC recommends this

action, editiorial modifications to revise

and update sections of the Physical

Containment Recommendations will be

necessary. The proposed incorporation

of the Physical Containment
Recommendations into the Guidelines

as a new Appendix K, requires all

sections be renumbered. Minor editorial

changes will be introduced throughout

the document to reflect the

modifications Introduced into the

Guidelines since the Recommendations
were published in April 1980. Proposed

changes within the text are enumerated
below. Readers should note that

sections in the Recommendations which
contain proposed revisions are

identified by their current Section

numbering. The proposed modified

language is identified by new section

numbering. The revised Large-Seal

Recommendations are reprinted in their

entirety at the end of this section.

A. Section VII. Physical Containment

for Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules

1. Section VII would become
Appendix K.

2. The language of the first paragraph
would be modified. It currently reads:

This part of the NIH Guidelines specifies

physical containment guidelines for large-

scale (greater than 10 liters of culture)

research or production involving viable

organisms containing recombinant DNA
molecules. It shall apply to all large-scale

research or production activities approved by
the Director, NIH, in accordance with

Sections IV- E-2-b-jl)-(el and IV-E-l-b-{3)-

(d) of the NIH Guidelines.

That paragraph would be modified to

read as follows:

This part of the NIH Guidelines specifies

physical containment guidelines for large-

scale (greater than 10 liters of culture)

research or production involving viable

organisms containing recombinant DNA
molecules. It shall apply to large-scule

research or production activities as specified

in Section III-B-5 of the Guidelines.

3. The third paragraph (first bullet)

will be modified to read:

Appendix K shall replace Appendix G
when quantities in excess of 10 liters of

culture are involved in research or

production.

4. An editorial modification,

substituting "Section IV-B-4" for

"Section IV-D-4," will be introduced

into the third paragraph of the

Introduction. That paragraph will be

modified to read:

The institution shall appoint a biological

safety officer if it engages in large-scale

research or production activities involving

viable organisms containing recombinant

DNA molecules. The duties of the biological

safety officer shall include those specified in

Section IV-B-4 of the Guidelines.

B. Section VII-A. Selection of Physical

Containment Levels.

This section will be renumbered as

Appendix K-A.

C. Section VI1-B. Pl-LS Level

1. Section VII-B will be renumbered

as Appendix K-B.

2. Section VII-B-1 will be renumbered
to Appendix K-B-l and an editorial

modification will substitute Section

"Appendix G-II-A” for “Section ll-B-1."

The last sentence of Section VII-B-1

will read:

Volumes less than 10 liters may be handled

outside of a closed system or other primary

containment equipment provided all physical

containment requirements specified in

Appendix G-II-A of the Guidelines are met.

3. Section VII-B-2 will be renumbered
Appendix K-B-2 and an editorial

modification will substitute "Appendix
K-B-3" for the current "VII-B-3.” The
first sentence of Section VII-B-2 would
read:

Appendix K-B-2. Culture fluids (except as

allowed in Appendix K-B-3) shall not be

removed from a closed system or other

primary containment equipment unless the

viable organisms containing recombinant
DNA molecules have been inactivated by a

validated inactivation procedure.

4. In Section VII-B-6, an editorial

modification will change the language to

read:
Appendix K-B-6. Emergency plans

required by Section IV-B-3-f shall include

methods and procedures for handling large

losses of culture on an emergency basis.

D. Section VII-C. P2-LS Level

1.

Section VII-C will be renumbered
to Appendix K-C.

2. Section VII—C—I will be renumbered
Appenix K-C-l and in the last sentence

of Section VII—C—l, an editorial

modification will substitute "Appendix
G-II-B" for the current "Section II—B—2."

3. Section VII-B-2 will be renumbered
to Appendix K-C-2 and an editorial

modification will substitute "Appendix

K-C-3” for the current "VII-C-3."

4. In Section VII-C-11, to be

renumbered Appendix K-C-ll, an

editorial modification will substitute

"Section IV-B-3-f ' for the current

“Section IV-D-3-d.”

E. Section VI1-D. P3-LS Level

1. Section VII-D will be renumbered

to Appendix K-D.

2. Section VII-D-1 will be renumbered
to Section Appendix K-D-l and an

editorial modification will substitute

"Appendix G-II-C" for the current

"Section II-B-3."

3. Section VII-D-2 will be renumbered

to Appendix K-D-2 and an editorial

modification will substitute "Appendix

K-D-3 for the current " IV-D-3."

4. In Section VII-D-12, to be

renumbered Appendix K-D-12, an

editorial modification will substitute

"Substitute IV-B-3-f ' for the current

“Section IV-D-3-d."

5. In Section VII-D-14-a, to be

renumbered Apendix K-D-14a, an

editorial modification will substitute

“Appendix K-D-13a” for “Section VII—

D-13-a.”

Note.—In addition, if the Large-Scale

Recommendations are incorporated into the

Guidelines, the language of Secion III-B-5 of

the Guidelines should also be modified as

follows:

III-B-5. Experiments Involving More Than

10 Liters of Culture. The appropriate

containment will be decided by the IBC.

Where appropriate, Appendix K, Physical

Containment for Large-Scale Uses of

Organisms Containing Recombinant DNA
Molecules, should be used.

Proposed Appendix K

Physical Containment for Large-Scale

Uses of Organisms Containing

Recombinant DNA Molecules

This part of the NIH Guidelines

specifies physical containment

guidelines for large-scale (greater than

10 liters of culture) research or

production involving viable organisms

containing recombinant DNA molecules.

It shall apply to large-scale research or

production activities as specified in

Section III-B-5 of the NIH Guidelines.

All provisions of the NIH Guidelines

shall apply to large-scale research or

production activities with the following

modifications:
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• Appendix K shall replace Appendix
C when quantities in excess of 10 liters

of culture are involved in research or

production.
• The institution shall appoint a

biological safety officer if it engages In

large-scale research or production

activities involving viable organisms

containing recombinant DNA molecules.

The duties of the bological safety officer

shall include those specified in Section

IV-B-4 of the Guidelines.
• The institution shall establish and

maintain a health surveillance program
for personnel engaged in large-scale

research or production activities

involving viable organisms containing

recombinant DNA molecules which
require P3 containment at the laboratory

scale. The program shall include:

preassignment and periodic physical

and medical examinations; collection,

maintenance and analysis of scrum
specimens for monitoring serologic

changes that may result from the

employee’s work experience; and
provisions for the investigation of any
serious, unusual or extended illness of

employees to determine possible

occupational origin.

Appendix K-A. Selection of Physical

Containment Levels. The selection of

the physical containment levels required

for recombinant DNA research or

production involving more than 10 liters

of culture is based on the containment

guidelines established in Part III of the

Guidelines. For purposes of large-scale

research or production, three physical

containment levels are established.

These are referred to as Pl-LS, P2-LS,

and P3-LS. The Pl-LS level of physical

containment is required for large-scale

research or production of viable

organisms containing recombinant DNA
molecules which require Pi containment
at the laboratory scale. The P2-LS level

of physical containment is required for

large-scale research or production of

viable organisms containing

recombinant DNA molecules wnich
require P2 containment at the laboratory

scale. The P3-LS level of physical

containment is required for large-scale

research or production of viable

organisms containing recombinant DNA
molecules which require P3 containment
at the laboratory scale. No provisions

are made for large-scale research or

production of viable organisms
containing recombinant DNA molecules
which require P4 containment at the

laboratory scale. If necessary, these

requirements will be established on an
individual basis.

Appendix K-B. Pl-LS Level.

Appendix K-B-l. Cultures of viable

organisms containing recombinant DNA
molecules shall be handled in a closed

system (e.g., closed vessel used for the

propogation and growth of cultures) or

other primary containment equipment
(eg.. biological safety cabinet containing

a centrifuge used to process culture

fluids) which is designed to reduce the

potential for escape of viable organisms.

Volumes less than 30 liters may be

handled outside of a closed system or

other primary containment equipment
provided all physical containment

requirements specified in Appendix G-
1 1—A of the Guidelines are met.

Appendix K-B-2. Culture fluids

(except as allowed in Appendix K-B-3)
shall not be removed from a closed

system or other primary containment
equipment unless the viable organisms

containing recombinant DNA molecules

have been inactivated by a validated

inactivation procedure. A validated

inactivation procedure is one which has

been demonstrated to be effective using

the organism that will serve as the host

for propagating the recombinant DNA
molecules.

Appendix K-B-3. Sample collection

from a closed system, the addition of

materials to a closed system and the

transfer of culture fluids from one closed

system to another shall be done in a

manner which prevents the release of

aerosols or contamination of exposed
surfaces.

Appendix K-B-4. Exhaust gases

removed from a closed system or other

primary containment equipment shall be
treated by filters which have efficiencies

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration)

to prevent the release of viable

organisms containing recombinant DNA
molecules to the environment.
Appendix K-B-5. A closed system or

other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules
shall not be opened for maintenance or

other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

procedure is one which has been
demonstrated to be effective using the

organism that will serve as the host for

propagating the recombinant DNA
molecules.

Appendix K-B-6. Emergency plans

required by Section IV-B-3-f shall

include methods and procedures for

handling large losses of culture on an

emergency basis.

Appendix K-C. P2-LS Level.

- Appendix K-C-l. Cultures of viable

organisms containing recombinant DNA
molecules shall be handled in a closed

system (e.g., closed vessel used for the

propagation and growth of cultures) or

other primary containment equipment
(e.g.. Class III biological safety cabinet

containing a centrifuge used to process

culture fluids) which is designed to

prevent the escape of viable organisms.

Volumes less than 10 liters may be

handled outside of a closed system or

other primary containment equipment
provided all physical containment

requirements specified in Appendix G-
1 1—B of the Guidelines are met.

Appendix K-C-2. Culture fluids

(except as allowed in Appendix K-C-3)

shall not be removed from a closed

system or other primary containment

equipment unless the viable organisms

containing recombinant DNA molecules

have been inactivated by a validated

inactivation procedure. A validated

inactivation procedure is one which has

been demonstrated to be effective using

the organism that will serve as the host

for propagating the recombinant DNA
molecules.

Appendix K-C-3. Sample collection

from a closed system, the addition of

materials to a closed system, and the

transfer of cultures fluids from one
closed system to another shall be done
in a manner which prevents the release

or aerosols or contamination of exposed
surfaces.

Appendix K-C-4. Exhaust gases

removed from a closed system or other

primary containment equipment shall be

treated by filters which have efficiences

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration)

to prevent the release of viable

organisms containing recombinant DNA
molecules to the environment.

Appendix K-C-5. A closed system or

other primary containment equipment
that has contained viable organisms

containing recombinant DNA molecules

shall not be opened for maintenance or

other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

procedure is one which has been
demonstrated to be effective using the

organism that will serve as the host for

propagating the recombinant DNA
molecules.

Appendix K-C-6. Rotating seals and
other mechanical devices directly

associated with a closed system used

for the propagation and growth of viable

organisms containing recombinant DNA
molecules shall be designed to prevent

leakage or shall be fully enclosed in

ventilated housings that are exhausted
through filters which have efficiencies

equivalent to HEPA filters or through

other equivalent treatment devices.

Appendix K-C-7. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules and other

primary containment equipment used to
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contain operations involving viable

organisms containing recombinant DNA
molecles shall include monitoring or

sensing devices that monitor the

integrity of containment during

operations.

Appendix K-C-8. A closed system
used for the propagation and growth of

viable organisms containing the

recombinant DNA molecules shall be
tested for integrity of the containment

features using the organism that will

serve as the host for propagating

recombinant DNA molecules. Testing

shall be accomplished prior to the

introduction of viable organisms
containing recombinant DNA molecules,

and following modification or

replacement of essential containment
features. Procedures and methods used
in the testing shall be appropriate for the

equipment design and for recovery and
demonstration of the test organism.

Records of tests and results shall be

maintained on file.

Appendix K-C-9. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be

permanently identified. This

identification shall be used in all records

reflecting testing, operation, and
maintenance and in all documentation
relating to use of this equipment for

research or production activities

involving viable organisms containing

recombinant DNA molecules.

Appendix K-C-10. The universal

biohazard sign shall be posted on each
closed system and primary containment
equipment when used to contain viable

organisms containing recombinant DNA
molecules.

Appendix K-C-ll. Emergency plans

required by Section lV-B-3-f shall

include methods and procedures for

handling large losses of culture on an
emergency basis.

Appendix K-D. P3-LS Level.

Appendix K-D-l. Cultures of viable

organisms containing recombinant DNA
molecules shall be handled in a closed

system (e.g., closed vessels used for the

propagation and growth of cultures) or

other primary containment equipment
(e.g., Class ID biological safety cabinet

containing a centrifuge used to process
culture fluids) which is designed to

prevent the escape of viable organisms.

Volumes less than 10 liters may be
handled outside of a closed system
provided all physical containment
requirements specified in Appendix G-
II—C of the Guidelines are met.

Appendix K-D-2. Culture fluids

(except as allowed in Appendix K-D-3)
shall not be removed from a closed

system or other primary containment
equipment unless the viable organisms

containing recombinant DNA molecules

have been inactivated by a validated

inactivation procedure. A validated

inactivation procedure is one which has

been demonstrated to be effective using

the organisms that will serve as the host

for propagating the recombinant DNA
molecules.

Appendix K-D-3. Sample collection

from a closed system, the addition of

materials to a closed system, and the

transfer of culture fluids from one closed

system to another shall be done in a

manner which prevents the release of

aerosols or contamination of exposed
surfaces.

Appendix K-D—4. Exhaust gases

removed from a closed system or other

primary containment equipment shall be

treated by filters which have efficiencies

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration)

to prevent the release of viable

organisms containing recombinant DNA
molecules to the environment.
Appendix K-D-5. A closed system or

other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules

shall not be opened for maintenance or

other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

procedure is one which has been
demonstrated to be effective using the

organisms that will serve as the host for

propagating the recombinant DNA
molecules.

Appendix K-D-6. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be
operated so that the space above the

culture level will be maintained at or

slightly below atmospheric pressure.

Appendix K-D-7. Rotating seals and
other mechanical devices directly

associated with a dosed system used to

contain viable organisms containing

recombinant DNA molecules shall be
designed to prevent leakage or shall be

fully enclosed m ventilated housings

that are exhausted through filters which
have effidencies equivalent to HEPA
filters or through other equivalent

treatment devices.

Appendix K-D—8. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules and other

primary containment equipment used to

contain operations involving viable

organisms containing recombinant DNA*
molecules shall include monitoring or

sensing devices that monitor the integrity

of containment during operations.

Appendix K-D-8. A dosed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be
tested for integrity of the containment
features using the organisms that will

serve as the host for propagating the

recombinant DNA molecules. Testing

shall be accomplished prior to the

introduction of viable organisms
containing recombinant DNA molecules,

and following modification or

replacement of essential containment
features. Ihocedures and methods used
in the testing shall be appropriate for the

equipment design and for recovery and
demonstration of the test organism.

Records of tests and results shall be

maintained on file.

Appendix K-D-10. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be
permanently identified; This

identification shall be used in all records

reflecting testing, operation and
maintenance and in all documentation
relating to the use of this equipment for

research production activities involving

viable organisms containing

recombinant DNA molecules.

Appendix K-D-ll. The universal

biohazard sign shall be posted on each
closed system and primary containment
equipment when used to contain viable

organisms containing recombinant DNA
molecules.

Appendix K-D-12. Emergency plans

required by Section IV-B-3-f shall

include methods and procedures for

handling large losses of culture on an
emergency basis.

Appendix K-D-13. Closed systems

and other primary containment

equipment used in handling cultures of

viable organisms containing

recombinant DNA molecules shall be

located within a controlled area which
meets the following requirements:

Appendix K-D-13-a. The controlled

area shall have a separate entry area.

The entry area shall be a double-doored

space such as an air lock, anteroom or

change room that separates the

controlled area from the balance of the

facility.

Appendix K-D-13-b. The surfaces of

walls, ceilings, and floors in the

controlled area shall be such as to

permit ready cleaning and
decontamination.

Appendix K-D-13-c. Penetrations into

the controlled area shall be sealed to

permit liquid or vapor phase space

decontamination.

Appendix K-D-d. All utilities and
service or process piping and wiring

entering the controlled area shall be

protected against contamination.

Appendix K-D-13-e. Handwashing
facilities equipped with foot, elbow, or

[R21
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automatically operated valves shall be

located at each major work area and
near each primary exit.

Appendix K-D-13-f. A shower facility

shall be provided. This facility shall be
located in close proximity to the

controlled area.

Appendix K-D-13-g. The controlled

area shall be designed to preclude

release of culture fluids outside the

controlled area in the event of an
accidental spill or release from the

closed systems or other primary

containment equipment.

Appendix K-D-13-h. The controlled

area shall have a ventilation system that

is capable of controlling air movement.
The movement of air shall be from areas

of lower contamination potential to

areas of higher contamination potential.

If the ventilation system provides

positive pressure supply air, the system

shall operate in a manner that prevents

the reversal of the direction of air

movement or shall be equipped with an
alarm that would be actuated in the

event that reversal in the direction of air

movement were to occur. The exhaust

air from the controlled area shall not be

recirculated to other areas of the

facility. The exhaust air from the

controlled area may be discharge to the

outdoors without filtration or other

means for effectively reducing an
accidental aerosol burden provided that

it can be dispersed clear of occupied

buildings and air intakes.

Appendix K-D-14. The following

personnel and operational practices

shall be required:

Appendix K-D-14-a. Personnel entry

into the controlled area shall be through

the entry area specified in Appendix K-
D-13-a.
Appendix K-D-14-b. Persons entering

the controlled area shall exchange or

cover their personal clothing with work
garments such as jumpsuits, laboratory

coats, pants and shirts, head cover, and
shoes or shoe covers. On exit from the

controlled area the work clothing may
be stored in a locker separate from that

used for personal clothing or discarded

for laundering. Clothing shall be

decontaminated before laundering.

Appendix K-D-14-c. Entry into the

controlled area during periods when
work is in progress shall be restricted to

those persons required to meet program
or support needs. Prior to entry all

persons shall be informed of the

operating practices, emergency
procedures, and the nature of the work
conducted.
Appendix K-D-14-d. Persons under 18

years of age shall not be permitted to

enter the controlled area.

Appendix K-D-14—e. The universal

biohazard sign shall be posted on entry

doors to the controlled area and all

internal doors when any work involving

the organism is in progress. This

includes periods when docontamination

procedures are in progress. The sign

posted on the entry doors to the

controlled area shall include a statement

of agents in use and personnel

authorized to enter the controlled area.

Appendix K-D-14-f. The controlled

area shall be kept neat and clean.

Appendix K-D-14-g. Eating, drinking,

smoking, and storage of food are

prohibited in the controlled area.

Appendix K-D-14-h. Animals and
plants shall be excluded from the

controlled area.

Appendix K-D-14-i. An effective

insect and rodent control program shall

be maintained.

Appendix K-D-14-j. Access doors to

the controlled area shall be kept closed,

except as necessary for access, while

work is in progress. Serve doors leading

directly outdoors shall be sealed and
locked while work is in progress.

Appendix K-D-14-k. Persons shall

wash their hands when leaving the

controlled area.

Appendix K-D-14-1. Persons working

in the controlled area shall be trained in

emergency procedures.

Appendix K-D-14-m. Equipment and
materials required for the management
of accidents involving viable organisms

containing recombinant DNA molecules

shall be available in the controlled area.

Appendix K-D-14-n. The controlled

area shall be decontaminated in

accordance with established procedures

following spills or other accidental

release of viable organisms containing

recombinant DNA molecules.

V. Proposed Field Testing of Genetically

Engineered Plants

Cetus Madison Corporation requests

permission to field test genetically

engineered plants. The proposal is

divided into there separate requests:

A. Field test in Wisconsin very small

plots (less than 0.5 acre per experiment)

of wheat, cotton, soybean, corn,

tobacco, tomato and potato plants

growm from seeds containing

recombinant DNA. There will be
"extremely close nonitoring" as defined

by the submitter.

B. Field test in several southern U.S.

states very small plots (less than 0.5

acre per experiment) of cotton, rice and
tomato plants grown from seeds

containing recombinant DNA. There will

be “very close monitoring" as defined

by the submitter.

C. If the above experiments succeed,

aproximately fifty field plots or less than

5 acres such would be tested in many

U.S. locations. There will be “close

monitoring" as defined by the submitter.

VI. Request to Release Strains of

Pseudomonas Syringae and Erwinia

Herbicola

Drs. Nickolas Panopoulos and Steven

Lindown of the University of California,

Berkeley, request permission to

construct and release Pseudonomas
syringae pv. syringae and Erwinia

herbicola carrying in vitro generated

deletions of all or part of the genes

involved in ice nucleation for purposes

of biological control of frost damage in

plants.

VII. Proposed Amendment of Section

III—A—2 and Addition of a New Section

III-B-4-c

The RAC Working Group on Revision

of the Guidelines, at its January 21, 1983,

meeting, recommended that guidelines

for field experimentation involving

plants modified by recombinant DNA
techniques be developed for

consideration at the April 11, 1983, RAC
meeting. The following changes in the

Guidelines have been proposed.

Section III—A—2 would be modified to

read as follows:

III—A—2. Deliberate release into the

environment of any organism containing

recombinant DNA except certain plants as

described in Section III-B-4-c.

A new Section, III-B-4-c, would be
added as follows:

III-B-4-c. Approval may be granted by the

[BC with notification to ORDA for growing

plants containing recombinant DNA in the

field under the following guidelines:

III-B-4-c-l. The plant specleB is an annual

cultivated crop of a genus that has no species

known to be a noxious weed,

III-B-4-C-2. The Introduced DNA consists

of well characterized genes containing no

sequences harmful to humans, animals, or

plants. Antibiotic resistance genes may be

introduced as selectable marker traits if

stable integration into the host DNA known
to occur,

Ill-B-4—c-3. The vector consists of DNA
from (i) exempt host-vector systems

(Appendix C), (ii) plants of the same or

closely related species; (iii) non-pathogenic

prokaryotes or non-pathogenic lower

eukaryotic plants; (iv) plant pathogens if

known sequences causing disease symptoms
have been deleted; or (v) DNA constructed

from specific sequences of any of the above
sources.

The DNA may be introduced by any

suitable method but if co-infection or co-

cultivation is utilized absence of the assisting

organism must be demonstrated.

Ill—B—4—c—4. Plants are grown in control

access fields under specified conditions

appropriate for the plant under study in the

geographical location. Such conditions should

include provisions for using good cultural and
pest control practices, for physical isolation
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from plants of the same species outside of the

experimental plot in accordance with

pollination characteristics of the species, and

for preventing plants containing recombinant

DNA from becoming established in the

environment. Review of the IDC should

include an appraisal by scientists

knowledgable in the crop, its production

practices, and the local geographic

conditions.

OMB's "Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government

program contained in the Catalog of Federal

Domestic Assistance. Normally Nil I lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the quidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing. NIH invites

readers to direct questions to the information

address above about whether Individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: February 28, 1983.

Richard M. Kxause,

Director, National Institute ofAllergy and
Infectious Diseases, National Institutes of
Health.

|KR Doc. S3-5S31 Tiled 3--3-HJ. 6:45
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DEPARTMENT OF HEALTH ASID HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL IKETITUTES CF HEALTH

RECOMBINANT DMA ADVISORY COMMITTEE

MINUTES CF MEETING 1

APRIL 11, 1983

The Recombinant TNA Aivisory Committee (RAC) was convened for its twenty-seventh
meeting at 9:00 a.m. on April 11, 1983, in Building 31C, Conference Roam 6,

National Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland 20205.

Hr. Kenneth Berns (Chairman), University of Florida, presided. In accordance
with Public law 92^5-63, the meeting was open to the public. The following were
present for all or part of the meeting:

Comnittee members:

Winston Brill
Royston Clowes
L. Albert Baloz
Nina Fedoroff
David Friedman
Susan Gottesran
Jean Harris
John Harvin

King Holmes
Arthur Lardy
Myron Levine
Werner Maas
David Martin
Gerard McGarrity
John McGonigle
Robert McKinney

A Committee roster is attached (Attachment).

Ad hoc consultant:

Ann vidaver. University of Nebraska

Robert Mitchell
Elena Nightingale
Mark Saginor
John Scandalios
Pieter Wens ink
William J. Gartland, Jr.

(Executive Secretary)

Non-voting members:

Georae Duda, Department of Energy
Richard Green, Veterans Administration
Morris Levin, Fnvirormental Protection Agency
Herman Lewis, National Science Foundation
Henry Miller, National Center for Drugs and Biologies, ETA
Sue Tolin, Department of Agriculture
William Walsh, Department of State

lrThe RAC is advisory to the NIH, and its recommendations should not be con-
sidered as final and accepted . NIH action on mainy of these recommendations
was published in the Federal Register on Jme 1, 1983 (48 FR 24556). The
Office of Reconbinant TNA Activities should be consulted for NIH policy on
specific issues.
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Other National Institutes of Health staff:

Stanley Barban, NIAID
W. Emmett Barkley, OD
Annette Bower, OD
Becky Connors, NIAID
Herschel Cribb, OD
Sister Jean Dechant, OD
Henry Lewis, OD
Charles McCarthy, OD
Elizabeth Milewski, NIAID
Stan Nagle, NIAID
Bernard Talbot, NIAID
Tossia Taylor, OD
Robert Wiseberg, NICHD

Others:

Ed Applebaum, AgriGenetics Corporation
Fred Betz, Environmental Protection Agency
Irene Brandt, Eli Lilly & Company
David Brantley, New England Nuclear
Robert Brey, Genex Corporation
Steve Budiansky, Nature Magazine
Louise Cannon, Stenotech, Inc.

Chia T. Chen, OSHA, Department of Labor
Aileen Compton, Smith Kline & French Laboratories
Diane Dameille, Schering-Plough Corporation
Paula Dwyer, McGraw Hill
Charles Eby, Monsanto Company
Robert Eltz, Monsanto Company
Pat Fallon, Hof fmann-LaRoche, Inc.

John Galet, Schering-Plough Corporation
Charles Gaush
Richard Geoghegan, E. I. DuPont De Nemours and Company
Jim Gideon, National Institute for Occupational Safety & Health
Michael Goldberg, Cetus Madison Corporation
Allen Goldhammer, Industrial Biotechnology Association
Phil Hilts, Washington Post
Dorothy Jessop, Department of Agriculture
Mary Jane Johnson, Pall Corporation
Attila Kadar, Food and Drug Administration
Rihito Kimura, Kennedy Institute
D. S. Mabry, Pfizer, Inc.

Bhushan Mandava, Environmental Protection Agency
Kenneth Martinez, National Institute for Occupational Safety & Health
James McCullough, Library of Congress
Bernard Mlynczak, Monsanto Company
Bill Muth, Eli Lilly & Company
Claire Nader
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Mike Norton, British Embassy
Tbm O'Brien, National Bureau of Standards
Doug Podolsky, Genetic Engineering Letter
Tabitha Powlege, Biotechnology Magazine
Harvey Price, Industrial Biotechnology Association
Steve Probyn, Harvard University
Marvin Rogul, Environmental Protection Agency
Mark Segel, Environmental Protection Agency
Jeff Trewhitt, McGraw Hill
Charles Turbyville, NIH Week
Joseph Van Houten, Schering-Plough Corporation
A1 Waitz, DNAX Corporation
Stephanie Zobrist, Embassy of Switzerland

(Note: Page 4 is a blank page when the minutes
are published in booket form.

)

[89 ]



5

I. CALL TO ORDER AND OPENING REMARKS

The Chairman, Dr. Kenneth Berns, called the meeting to order at 9:00 a.m.,

on April 11, 1983. He introduced the newly appointed members of the

committee: Dr. Royston Clcwes of the University of Texas at Dallas;
Dr. John McGonigle of Santa Monica, California; and Dr. Susan Gottesman of

the National Cancer Institute, National Institutes of Health. Dr. Berns
said two newly appointed members could not attend the April 11 meeting.
They are Dr. Wolfgang Joklik of Duke University Medical Center and Dr. Mark
Mills of Vincennes, Indiana. Dr. Berns welcomed the newly appointed
members and wished them success in their tenure on the RAC.

II. MINUTES OF THE OCTOBER 25, 1982, MEETING

Dr. Berns called on Dr. Harris to review the draft minutes (tab 1105) of
the October 25, 1982, RAC meeting. Dr. Harris said the draft minutes are
substantively correct.

Dr. Nightingale said a sentence in Section III, CDC/NIOSH Draft Report
on Medical Surveillance , is incomplete. The sentence reads:

"Dr. Nightingale said she could not determine if the report merited
publication ard, thus, could not make a recommendation on whether
the CDC/NIOSH report should be published in the Recombinant DNA
Technical Bulletin .

"

She said the reason she could not make a recommendation concerning publica-
tion was because she did not know the editorial policy of the journal. She
asked that this be clarified.

Dr. Maas said a correction should be made in Section VIII, Part A, Request
to Clone a Toxin Gene from E. coli , where Shiga toxin is described as

being "erdotoxic." Dr. Maas said Shiga toxin is not "endotoxic," rather
it is "enterotoxic" in that it causes fluid release from the jejunum. It

was also noted that "Shiga" should be capitalized.

Dr. Harris moved acceptance of the minutes as amended. Dr. Landy seconded
the motion. By a vote of fifteen in favor, none opposed, and one absten-
tion, the minutes were accepted.

III. REPORT ON SOCIAL AND ETHICAL ISSUES OF GENETIC ENGINEERING WITH HUMAN BEINGS

Dr. Berns called on Mr. Mitchell to begin discussion of the "Report on the

Social and Ethical Issues of Genetic Engineering with Human Beings" (tabs

1091, 1092). Mr. Mitchell said this report, entitled "Splicing Life," was

[90 ]
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an outgrowth of a June 1980 request to President Carter by three general
secretaries of the three principal U.S. religions. The religious leaders
said genetic engineering raises fundamental concerns about the nature of

human life and the dignity and worth of the individual. They asked that
the ethical and social implications of genetic engineering of human beings
be evaluated. They questioned whether government oversight was adequate.

The secretaries did not expect the private sector to resolve these types
of problems and thought that a broader context was required than was esta-
blished in the commercial, medical, and scientific communities.

The President's Commission for the Study of Ethical Problems in Medicine
and Biomedical and Behavioral Research responded and began a study in 1980.

The final draft of the President's Commission report was distributed at a

hearing held by the Subcommittee on Investigations and Oversight of the

Committee on Science and Technology of the United States House of Represen-
tatives, chaired by Representative Albert Gore (D-Tenn), on November 16,

17, and 18, 1982. Testimony was presented on the state of the art and
concepts in genetic engineering. Most of the panelists agreed greater
oversight was required for the ethical and social issues. Mr. Mitchell
said Mr. Gore said that he intends to introduce legislation to create an
independent genetic engineering commission.

Dr. Talbot said the Public Health Service (PHS) intends to publish "Splicing
Life" or a summary of it in the Federal Register for public ccmment.

Mr. Mitchell then described the report, "Splicing Life." He said chapter
one delineates general statements and concepts, describes the history of
genetic engineering and describes RAC's role. The report acknowledges
that no injury has occurred; rather it focuses on ethical concerns about
specific applications. The report points out that a new tool and new
power have been acquired.

Mr. Mitchell said chapter two describes genetic engineering techniques
such as cell fusion, genetic screening, gene therapy, and gene surgery.

Chapter three discusses social and ethical issues. The chapter questions
whether these issues can be resolved by a formula of balancing benefits
and risks. Considerable language is devoted to the topic of "are we playing
God," and if so, to what effect? Could this technology affect the concept
of humanness? Could this affect concepts of self? What will be the impact
of genetic engineering on family and parental rights? Would genetic alter-
ation of an individual differentiate that person sufficiently to lessen
bonds of family and kinship? Should individuals have the awesome power
of manipulating the basic substance of life? What would be the impact on
evolution? Would the gene pool be affected?

Mr. Mitchell said the chapter examines the ethics of creating new life
forms. Would this constitute an interference with nature? The spectre of
mixing human and non-human genes is raised; it is suggested that this possi-
bility be discussed. There are also questions raised as to the appropriate-
ness of modifying germ cells as distinguished from somatic cell line modifi-
cation. The consequences of genetic screening are mentioned.

[91]
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Mr. Mitchell said chapter four concludes that currently no governmental
agency has adequate oversight of ethical and social issues. The Commission
supports a continuing oversight process with substantial federal government
involvement and coordination among agencies, with 9ome involvement of the

private sector. The report offers a number of specific suggestions as to

the constitution of an oversight group and the functions the group should
perform. The group should: (1) educate the scientific ccmmunity to be

fully aware of the social and ethical implications of scientific activity

and educate the general public in the science; (2) provide general oversight
and leadership as well as direct liaison with other agencies; (3) serve as

an intermediary between the biomedical and scientific community and the

public; (4) operate on a scientifically sound basis; (5) treat genetic
engineering in as unified a framework as possible; and (6) be separated from
any sponsoring functions so that no conflicts of interest will occur.

Mr. Mitchell said "Splicing Life" commented on the RAC and its activities.
He said the report recognizes RAC's contribution and success, and acknow-
ledges that certain benefits would be gained from building on the history
of the RAC. The report also alludes to comments by former NIH Director,
Cbnald Fredrickson, concerning his suggestion that there be a third genera-
tion RAC, i.e., representing a broader community.

Mr. Mitchell then commented on the recommendations of the report, "Splicing
Life." He felt oversight responsibilities should reside in one group. One
single oversight group would provide an opportunity for a ccmplete interchange
of ideas. Mr. Mitchell said the report implies that persons having a human-
ities background may be better able to identify and resolve social and
ethical issues. He felt, however, that the group should have some members
with pragmatic scientific experience since genetic engineering is grounded
in technology. Tb avoid political influences, the group should retain a

degree of independence, yet have access to key decision makers.

Dr. Harris endorsed the concept that one group should provide oversight.
She noted that RAC, if it were to become the oversight body for human
genetic engineering, would be transformed. Issues beyond the laboratory
biohazards RAC considers its primary focus would have to be considered.
Dr. Harris said there are several advantages for RAC assuming this additional
responsibility. She expressed reservations about severing an oversight
body for human genetic engineering from the scientific ccmmunity and frcm
the NIH which not only functions as a planning and implementing component
but also as an interpreter to the community at large. Moreover, RAC has

a history of responsibility in considering the public good as it relates
to biohazards in biotechnology and has a record of unbiased, dispassionate
review.

Dr. Saginor also endorsed the concept of having a single oversight group.

Dr. Nightingale said the ethical concerns associated with genetic engineer-
ing are quite different frcm biosafety concerns. She said ethical concerns
include that the well-being of all individuals be promoted, that people's
value choices and preferences be respected, and that people be treated
equitably.
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Dr. Nightingale said the public often feels disenfranchised because of very-

rapid technological advances. Furtherrrore, in this area we may be going
beyond the ability of the medical profession and biomedical researchers
to monitor themselves. She said public participation in decision making
is beccming an institutional mechanism for dealing with other canplex
issues such as environmental hazards and energy concerns. Society has
gone beyond relying on the judgement of one person, one discipline, and one
profession; oversight carrrdttees are beccming necessary.

Dr. Nightingale then discussed the best location for a potential oversight
ccmnittee. Dr. Nightingale questioned vvhether the oversight body should be
situated in the government. Is a body located in government subject to

greater political pressure? If it is outside of government, vould it have
any impact? She suggested the NIH might not be the best location for an

oversight ccrrmittee; the NIH funds and advocates scientific research. The
public might perceive pronouncements coming frcm an NIH advisory body as
favoring science. Moreover, the NIH doesn't deal with other medical
issues such as access to health care or the equitable distribution of

health care funds

.

Dr. Martin thought an oversight group should be as apolitical as possible,
and, therefore, probably should not report to a Cabinet officer. He pointed
out that RAC, within the NIH, is better isolated from political pressures.
Dr. Landy questioned whether political influence on a commission's delibe-
rations is necessarily negative. Dr. Martin expressed concern that special
interest groups might have undue and unrepresentative influence on a ccrrrriis-

sion. He noted that our political system is very sensitive and responsive
to special interest groups.

Mr. Daloz felt legislation in this area should not be encouraged. He felt
the IBCs should be able to provide oversight on most technical matters,
while RAC should broaden its scope to include ethical and sociological
considerations, and should acquire more members with sociological and
industrial backgrounds.

Dr. McKinney asked why social and ethical issues in recombinant 1NA, as
opposed to other social and ethical issues, have been singled out for

consideration. He questioned whether a nw ccmmission or review body is
required solely to deal with these issues.

Dr. Fedoroff said that RAC has a certain amount of "enforcement power," in
that non-ccmpliance with the Guidelines could lead to the loss of Federal
research funds. She said she would feel uncomfortable with RAC having
"enforcement pov^er" over decisions physicians made in clinical settings.

Dr. Scandalios said committees overseeing human experimentation already
exist. Dr. Charles McCarthy, Director of the NIH Office for Protection
from Research Risks (OPRR) , said the NIH has been delegated responsibi-
lity to administer the DHHS renulations for the protection of human subjects.
Fach institution receiving DHHS finding is required to have an Institutional
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Review Board (IRB) to review research involving human subjects; this would
include any research that might involve human genetic manipulations.
Dr. McCarthy said IMIS is discussing reestablishing an ethics advisory
board. Such a board existed from 1978 to 1980 and was advisory to the

Secretary, DHEW (now CUHS). If reestablished, that board might review issues

such as those discussed in the President's Commission report. Alternatively,
RAC might be expanded or some interrelationship between an ethics board

and RAC established. Dr. McCarthy added that Senator Kennedy said he
would introduce legislation to reestablish a President's Commission.

Dr. Nightingale informed the RAC that the Institute of Medicine of the

National Academy of Sciences will be holding a meeting on June 2, 1983, to

discuss the need for a new group to replace the President's Commission for

the study of Ethical Problems in Medicine and Biomedical and Behavioral
Research

.

Dr. Nightingale said ethical issues must be discussed in their proper
context. In genetic engineering, the context is a technical context; the

technical issues must be understood before the ethical issues can be discussed.
She said the concept of two separate entities evaluating this issue was,

therefore, troubling to her. She suggested that if two separate groups
were instituted to provide oversight, these groups might be linked in

some way. Dr. Harris concurred with Or. Nightingale's view. She favored
having one group address all the issues; on the other hand, deliberative
and regulatory functions are difficult to incorporate into one group.

Dr. Miller of the Food & Drug Administration (FDA) argued that it is not
necessary to establish a new regulatory entity. The RAC with its balance
of scientific expertise and public representation has admirably met the

challenges on the national level. The Institutional Biosafety Committees
(IBCs) execute the dictums of the Guidelines at the local level. He pointed
out that the IRBs have extensive experience with experimental protocols
involving humans, and the ethics attendant to such studies. In addition,
an array of regulatory agencies mandated by statute deal with both the

process and the products of recombinant DNA experiments. The FDA, for

example, will probably regulate the products and process of human gene
therapy. Dr. Nightingale asked if Dr. Miller's statement was the official
FDA position. Dr. Miller replied that the issue was discussed at the
FDA National Center for Drugs and Biologies.

Dr. Martin responded that ethical considerations in genetic engineering
will not be limited to human issues. Agricultural and industrial issues
will indirectly but quite profoundly affect human society.

Dr. Gottesman felt the major issue facing RAC was to formulate an appro-
priate response to the President's Commission report. She suggested two
possible responses. As the PHS will publish the Commission's report for
public comment, RAC members might comment individually. A second possibility
is that RAC reply as a group. She suggested an informal poll might gauge
RAC's sentiment on these two possibilities. If RAC decides to respond as
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a group, a position paper should be prepared for discussion at the September

19, 1983, RAC meeting. Dr. Nightingale suggested the RAC Working Group on
Revision of the Guidelines might draft a statement. She said RAC should
avoid the appearance of being "self-serving;" if RAC makes a recommendation
it should be phrased so it will not be viewed as a way of creating business
or perpetuating RAC. Dr. Martin suggested that if RAC were to comment on
the President's Commission report, that comment should be published in the

Federal Register for public response.

Dr. Gottesman moved that RAC as a group submit a comment on the report,

"Splicing Life." The comment would be developed by a RAC working group and

presented to the full RAC at the next meeting. In addition, she encouraged
RAC members to respond as individuals. She said any response should include,

but not be limited to, the following issues:

(1) Should there be a second oversight group in addition to RAC,

or should the job of RAC and an ethical oversight committee
be combined? Can RAC alone adequately fill these functions?

(2) What should be the proportion of scientists to nonscientists
on these bodies?

(3) How does one define the field to be covered by the groups?
RAC has a charter; is that charter adequate or inadequate, i.e.,

if RAC were to cover ethical issues, would the charter have to be

changed?

(4) To whom would the oversight group(s) report?

(5) If RAC and an ethical oversight group were combined,
how would the issue of enforcement or penalties be
handled? Is there a difference between decisions on
technical and ethical matters?

The working group should attempt to compose a position statement for RAC's
consideration. The working group may develop a consensus; but if it does
not, it should outline alternatives.

Mr. Mitchell seconded the motion.

Dr. Nightingale said the working group might discuss the advantages and
disadvantages of having an array of groups taking care of parts of the
problem versus one oversight group discussing the entire gamut of issues.
She suggested that information should be assembled on mechanisms already
in place to handle parts of the problem.

Dr. Berns called for a vote on Dr. Gottesman 's motion. By a vote of nine-
teen in favor, none opposed, and one abstention, Dr. Gottesman's motion to
form a working group to formulate a response to the President's Commission
report was approved.
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IV. PROPOSED UPDATE OF PROGRAM TO ASSESS RISKS OF RECOMBINANT DNA RESEARCH

When the revised Guidelines for the conduct of recombinant CNA research
were issued in December 1978, the Secretary, DHEW (now DHHS ) , requested
that the NIH prepare an NIH Risk Assessment Plan which, after publication
in the Federal Register for comment and review by the RAC, would be made
final and updated annually. This present document (tabs 1093, 1094, 1106)

is the second proposed update. Dr. McGarrity said the objective of the
annual update was to review information relevant to recombinant CNA risk

assessment.

Dr. McGarrity said he supported the concept of an annual update and thought
it should be continued in the future. Drs. Maas, Levine, and Fedoroff agreed.
Dr. McGarrity asked whether data from the agricultural area might also be

evaluated and incorporated into the annual update.

Dr. McGarrity, noting a discussion of Dr. Freter's observations in Section
II-D, Mechanisms That Control Human and Animal Gut Flora , questioned whether
plasmid acquisition could in some instances lead to an increased bacterial
growth rate rather than the reduced growth rates observed. Dr. Levine
said plasmids can apparently either enhance or decrease colonizability and
survivability. He said some studies reported in the update are attempts
to elucidate the basic mechanisms involved in these processes. He thought
many of the answers show there are minimal risks associated with recombinant
CNA research. In reading the update, he was impressed with how much progress
there has been in the last few years in answering basic questions on coloni-
zability and the effect of plasmids.

Dr. Holmes pointed out that specific parameters in individual risk assess-
ment experiments are limited; however, the complexity of variables affecting
experiments is enormous. As an example, Dr. Holmes said he drew conclusions
different from those reached by Dr. Levine in Section II-B, Transmission
of Vectors from E. coli K-12 to Other Bacteria in Vivo . He thought these
experiments show the effect of tetracycline on plasmid transmissibility.

Dr. Levine said several letters commenting on the update had been received
by OREA. While most reiterate the concept that risks are minimal, the

letter from EPA points out the need for risk assessment with respect to

intentional release into the environment. Dr. Fedoroff agreed and said
that when RAC reviews cases of requests for release to the environment
of genetically engineered organisms, the investigator should be asked to

include monitoring of the dissemination of the organisms.

Dr. Gottesman pointed out that risk assessment experiments with EL_ coli
K-12 were relevant when they were designed and performed. Now the Guide-
lines permit many other types of organisms to be used, so K-12 risk assess-
ment data are less relevant. She said designing a general risk assessment
protocol is difficult. Dr. Gottesman thought a more appropriate approach
might be to ask investigators to add risk assessment to specific experiments
they are doing.
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Dr. Levin of the EPA said his agency was examining some aspects of deliberate
release of microorganisms into the environment. These data will be shared
with the RAC. He pointed out that interpreting these experiments requires
expertise in population genetics and population biology. He said questions
such as the following have to be considered: (1) what happens if genetic
drift occurs; and (2) what happens if in the process of altering a plasmid,
the rate at which it is transmitted is changed? Dr. Levin pointed out

that the outcome of the introduction of an organism with a novel genotype
into the environment cannot be predicted.

Dr. Fedoroff said she supported the letter from Dr. Gill (tab 1094)

stating that the experiments proposed by Dr. Murphy, Cloning and Expression
of DNA Coding for Diphtheria Toxin , should not be included in the annual
update as Section II-G. These experiments would not provide general risk
assessment information. Dr. Holmes agreed. Dr. Fedoroff moved that Section
II-G be deleted from the proposed update. Dr. Holmes seconded Dr. Fedoroff's
motion. He said RAC's approval for the experiment to proceed at P4 contain-
ment, as was given to Dr. Murphy, did not reflect RAC support of the experi-
mental goal; rather it indicated RAC's judgment that P4 could safely contain
the experiment. He thought the use of the words "on the reccmmendation of
the RAC" in the draft risk assessment plan gave the erroneous appearance
that RAC was encouraging the work. Dr. Talbot said that Dr. Murphy's
proposal will be reviewed for scientific merit by an NIH study section.
A decision will then be made on whether or not to allow the experiment to

proceed in the NIH P4 facility.

By a vote of thirteen in favor, one opposed, and six abstentions, the RAC
recommended Section II-G be deleted from the second annual update.

V. CPC-NIH GUIDELINES AND NCr REVISION OF ONCOGENIC VIRUS GUIDELINES

Dr. Barkley, Director of the NIH Division of Safety and Chairman of the RAC
Working Group on Classification of Microorganisms, reported on the revision
of the CDC (Centers for Disease Control) - NIH guide to microorganisms,
entitled "Biosafety in Microbiological and Biomedical Laboratories"
which will be distributed for comment. The guide covers pathogens which:

(1) are documented hazards to laboratory personnel, (2) pose a high
potential risk to laboratory personnel, or (3) may produce diseases of
grave consequence should infection occur. Dr. Barkley said the document
also refines the four classes of safeguards, PI through P4, that were
first developed for the Nlli Guidelines for Research Involving Recombinant
DNA Molecules. Et. Berns said this version represents a major effort by
Dr. Barkley and collaborators who have done a terrific job. Dr. Barkley
said that after reviewing the comments received on the draft, it is hoped
that a final document will be reo3y soon after September 1, 1983.

Dr. Barkley then reported on the status of revision of the National Cancer
Institute (NCI) Safety Standards for Research Involving Oicogenic Viruses.
These standards, issued in 1974, specify three levels of control: low,
moderate, and high. The high level, equivalent to P4 containment, is
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reserved for proven human cancer viruses. The moderate level is approxi-
mately equivalent to P3 containment, and the low level is approximately
equivalent to the P2 containment level. He said a committee had been
formed within NCI to reassess the standards in light of information gained
over the last decade. The canmittee also is attempting to recommend safe-
guards which correspond to those specified in the CDC-NIH Guidelines.
Dr. Barkley said the NCI revision is expected to be completed in June.

Dr. Barkley said the RAC Working Group on Classification of Microorganisms
will use the revised NCI viral oncology standards and the CDC-NIH Guidelines
to make recommendations for revision of Appendix B, Classification of
Microorganisms on the Basis of Hazard , of the NIH Guidelines for Research
Involving Recombinant CNA Molecules.

VI. REPORT OF WORKING GROUP ON REVISION OF THE GUIDELINES

Dr. Nightingale reported on the January 21, 1983, meeting (tab 1102) of the
Working Group on Revision of the Guidelines. She said the working group
discussed several topics:

(1) agricultural issues, particularly dissemination into the

environment for plants;

(2) a review of the letters received frcm Institutional Biosafety
Committee (IBC) chairpersons in response to a questionnaire on
IBC function;

(3) the desirability of expediting reviews of proposals between
RAC meetings and if so, how;

(4) a proposal to incorporate the Physical Containment Recommen-
dations for Large-Scale Uses of Organisms containing Recombinant
DNA Molecules into the Guidelines as an appendix;

(5) the status of Recombinant DNA Advisory Committee (RAC) subcom-
mittees and working groups; and

(6) the current requirements for P4 physical containment.

Dr. Nightingale said the working group first discussed the issue of field
experimentation with plants. The working group agreed that language speci-
fying guidelines for agricultural field experimentation should be developed.

I

Dr. Nightingale said Drs. Tblin and Scandalios were assigned this task.

The language developed by Drs. Tolin and Scandalios will be discussed later
later in the RAC meeting. (See Item VIII. Proposed Amendment of Section
III-A-2 and Addition of a New Section III-B-4-c .

)

Dr. Nightingale said the working group then reviewed the responses of
the IBCs (tab 1099) to a questionnaire. Dr. Nightingale said ORDA had

solicited responses from IBC chairpersons concerning:

I
1
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o problems with the Guidelines;

o what things are taking large amounts of time;

o what things are taking inappropriate amounts of time;

o in what areas do IBCs disagree with the RAC with

regard to containment for a particular experiment;

o in what ways are the Guidelines too stringent or too relaxed;

o how frequently does the IBC meet; and

o does the IBC have other responsibilities at the institution.

She said approximately 250 questionnaires were mailed. ORDA received 45

responses, a low response, but probably an indication of an absence of

problems at the IBC level. Dr. Nightingale said few of the respondees
feel overburdened. Most IBCs deal only with recombinant DNA issues.

Those feeling they have a heavy workload (such as the Harvard University
IBC) do not wish to assume any additional biosafety tasks. Other IBCs

feel they could expand.

Dr. Nightingale said the Schering Corporation IBC suggested that a system
be implemented by RAC and/or ORDA to audit IBC functions to ensure that
they are operating in accordance with the Guidelines.

The IBC of the State University of New York at Albany requested that all

experiments, including exempt experiments, be registered; the IBC argued
that it is impossible otherwise to know if the decision by the principal
investigator that his experiment was exempt was correct.

Seme IBCs wrote it wold be helpful to have "a guide to the Guidelines"
even though they felt the Guidelines were now easier to understand, easier
to follow, and on the whole quite satisfactory. This guide might be a

subject index, an investigator use packet, or an expanded table of contents

Dr. Nightingale said some letters from IBC chairpersons suggested clarifica
tions in the Guidelines. For example, Section III-C should be clarified to
specify when registration documents are to be filed. While the title of
Section III-C indicates that notice must be filed simultaneously with
initiation of experiments, the text does not. Dr. Nightingale moved that
the language of the first paragraph of Section III-C be amended to indicate
when the registration document should be filed with the EBC. By a vote of
twenty in favor, none opposed, and one abstention, the RAC recommended
that the language of Section III-C be clarified at the next printing of
the Guidelines.
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Dr. Nightingale said respondees urged that the listing of low and moderate
risk oncogenic viruses in Sections B-II-A and B-II-B of Appendix B be

clarified. These viruses are not classified with a particular risk spec-
ification as are other agents in the Appendix. To further confuse matters,

these viruses are listed in the text between Class 4 and Class 5 agents.
Dr. Nightingale expressed hope that the working group chaired by Dr. Barkley
would resolve this issue.

In summary, Dr. Nightingale said the comments from IBCs on the whole were
very supportive of the Guidelines, and there were no major problems.

Dr. Nightingale said the Working Group on Revision of the Guidelines then
discussed the desirability of expediting reviews of proposals received
between RAC meetings, as the period of time elapsing between RAC meetings
is increasing. The working group concluded, after some discussion, that
the items that come to the full RAC for evaluation are important and

complex; and, therefore, the current procedures should be retained for the

time being.

Dr. Nightingale said the working group discussed the proposal, to be evalu-
ated by RAC later in the meeting, to incorporate the Physical Containment
Recommendations for Large-Scale Uses of Organisms Containing Recombinant
DNA Molecules into the Guidelines. (See Item XIV. Proposed Incorporation
into Guidelines of Physical Containment Recommendations for Large-Scale
Uses of Organisms Containing Recombinant DNA Molecules . )

The working group
agreed that the Recommendations should be incorporated into the Guidelines.

!

Dr. Nightingale said the working group then discussed the status of the RAC

subcommittees. Dr. Nightingale said the RAC charter stipulates three
subcommittees: the Risk Assessment Subcommittee, the Host-Phage Subcom-
mittee, and the Host-Plasmid Subcommittee. The subcommittees are standing
committees authorized in the charter. Working groups, on the other hand,

are not provided for in the charter but can be created by the RAC to serve
|

a specific function and dissolved when no longer necessary.
i

Dr. Nightingale noted that two of the three subcommittees, the Host-Phage
and the Host-Plasmid Subcommittees, have not met for some time, and no
issues will be placed before them in the foreseeable future. The Working
Group on Revision of the Guidelines suggested that the process to revise
the RAC charter to delete these two subcommittees be initiated; and also

that two of the current working groups, the Working Group on Revision of

the Guidelines and the Plant Working Group, be changed to subcommittees.
Dr. Nightingale asked if the RAC would have to vote on this suggestion.

Dr. Talbot replied that no vote was necessary and that if no RAC members

objected (and none did), NIH staff would proceed to request the charter
changes. These changes would require final action by the Secretary of the

Department of Health and Human Services.

Dr. Nightingale said the working group also discussed the P4 physical

containment specif ications. That topic will be discussed later in the RAC

meeting. (See Item VII. Preposed Modification of P4 Containment .

)
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VII. PROPOSED MODIFICATION OF P4 CONTAINMENT

Dr. McKinney began the discussion on modifying the requirements of P4

containment (tabs 1102, 1107, 1101/1). Dr. McKinney said this topic had

been broached at the January 21, 1983, meeting of the Working Group on
Revision of the Guidelines.

At that meeting. Dr. Malcolm Martin of the NIH suggested Appendix G-II-D-2-a
of the Guidelines be modified. That section specifies that:

"Experimental procedures involving organisms that require P4-level
physical containment shall be conducted either in (i) a Class III

cabinet system or in (ii) Class I or Class II cabinets that are

located in a specially designed area in which all personnel are
required to wear one-piece positive-pressure isolation suits."

Dr. Martin said the specification requiring use of the Class III glove
box is meant to protect the investigator against aerosol contamination.
He said the Class III glove box does not, however, afford protection when
infection by the organism being studied does not occur by aerosol exposure.
He argued that automatic assignment of experiments to the glove box ties
up the staff of the P4 facility, since all manipulations are more difficult
to perform in the glove box. Dr. Martin suggested the language of Appendix
G-II-D-2-a be amended to include a statement that:

"...in those situations where an aerosol will not be generated or
when illness is not caused by aerosol exposure, the research must
be conducted in the P4 facility, but options for working outside
the glove box may be available."

The Working Group on Revision of the Guidelines agreed language providing
greater flexibility in use of the P4 facility should appear in the Federal
Register as a proposed action for a period of comment. After consultation,
NIH staff determined that Appendix G-II-D-2-c might more appropriately be
modified. The following proposed modification was published in the Federal
Register :

~

"Appendix G-II-D-2-c. Alternative Selection of Containment Equipment .

Experimental procedures involving a host-vector system that provides
a one-step higher level of biological containment than that specified
can be conducted in the P4 facility using containment equipment require-
ments specified for the P3 level of containment. Alternative combina-
tions of containment safeguards are shown in Table II. In those cases
where the host is an organism which does not cause infection by the
respiratory route (e.g., use of Eh_ coli K-12 or cerevisiae host-
vector systems), the local IBC may set appropriate containment for
procedures within the P4 facility."
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Dr. McKinney said he did not agree with the rationale offered for the

suggested modification to Appendix G-II-D-2-c. He said the proposed language

was unclear an! did not reflect the need to operate the P4 facility according

to standard practices. He suggested (tab 1107) the following wording be

substituted:

"In certain circumstances the nature of an experiment may dictate
the use of a P4 facility without the requirement to employ a host-
vector system that provides a one-step higher level of biological
containment. In these cases, the local IBC may approve the experi-
ment to be conducted using the practices and primary containment
equipment specified for the P3 level of physical containment.
Election of either of the alternatives defined in this Appendix
does not alter the requirement to comply with the other practices,
procedures, and operational conditions defined for the P4 level of

physical containment."

Dr. McGarrity said the rationale for modifying this section is not convincing
and does not describe the capabilities of a Class III glove box. He added
that the proposed modifications do not address Appendix G-II-D-l-j, which
states that material within the Class III cabinet shall be removed frcm
the cabinet system only after being steam sterilized or contained in a

nonbreakable sealed container. He said he could not support either the

proposal published in the Federal Register or the alternative proposed by
Dr. McKinney.

No RAC member offered a motion concerning the proposal, and the discussion
ended.

VIII. PROPOSED AMENDMENT OF SECTION III-A-2 AND ADDITION OF A NEW SECTION
III-B-4-c

Dr. Tolin introduced Dr. Anne Vidaver of the University of Nebraska, an ad

hoc consultant to the RAC on agricultural issues. Ct:. Vidaver reviewed
the proposal (tabs 1100, 1101/VI I) to amend Section III-A-2 and add a new
Section III-B-4-c to the Guidelines. The RAC Working Group on Revision of

the Guidelines at its January 21, 1983, meeting, recommended that guidelines
for field testing of plants modified by recombinant DNA be developed for

consideration at the April 11, 1983, RAC meeting. In response to that
mandate, the following changes in the Guidelines were proposed and published
for comment in the Federal Register (48 FR 9441):

"Section III-A-2 would be modified to read as follows:

"III-A-2. Deliberate release into the environment of any organism
containing recombinant DNA except certain plants as described in

Section III-B-4-c.

"A new Section, III-B-4-c, would be added as follows:
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"III-B-4-c. Approval may be granted by the IBC with notification
bo OREA for growing plants containing recombinant DNA in the

field under the following guidelines:

"III-B-4-c-( 1 ) . The plant species is an annual cultivated crop
of a genus that has no species known to be a noxious weed.

"III-B-4-c-( 2) . The introduced DNA consists of well characterized
genes containing no sequences harmful to humans, animals, or plants.
Antibiotic resistance genes may be introduced as selectable marker
traits if stable integration into the host ENA is known to occur.

"III-B-4-c-( 3 ) . The vector consists of DNA from (i) exempt host-
vector systems (Appendix C); (ii) plants of the same or closely
related species; (iii) non-pathogen ic prokaryotes or nonpath-
ogenic lower eukaryotic plants; (iv) plant pathogens if known
sequences causing disease symptoms have been deleted; or (v) DNA

constructed from specific sequences of any of the above sources.

"The DNA may be introduced by any suitable method but if

co- infect ion or co-cultivation is utilized absence of the

assisting organism must be demonstrated.

"III-B-4-c- ( 4 ) . Plants are grown in control access fields under
specified conditions' appropriate for the plant under study in

the geographical location. Such conditions should include
provisions for using good cultural and pest control practices,
for physical isolation from plants of the same species outside
of the experimental plot in accordance with pollination charac-
teristics of the species, and for preventing plants containing
recombinant DNA from becoming established in the environment.
Review of the IBC should include an appraisal by scientists
knowledgeable in the crop, its production practices, and the
local geographic conditions."

Dr. Tolin said the proposed language does not provide blanket approval for
field testing plants. Rather review responsibilities are shifted from the
RAC to the local IBC when field tests meet certain defined criteria.
ORDA would be notified before initiation of the experiments.

Dr. Vidaver commended Drs. Tolin and Scandalios for preparing the preposed
language. She suggested the word "annual" be deleted from proposed Section
III-B-4-c- ( 1 ) . Dr. Tolin said the intent was to limit exposure in the
field to a single season. She agreed the word "annual" should be deleted.

Dr. Scandalios suggested the language of proposed Section III-B-4-c-(3

)

should be modified to read in part:

"...or (v) chimeric vectors constructed from sequences defined in
(i) to (iv) above. The DNA may be introduced by any suitable method."
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The remainder of the proposed sentence, which reads as follows, would be
eliminated

:

"...but if co-infection or co-cultivation is utilized absence
of the assisting organism must be demonstrated."

Dr. Fedoroff proposed that the language of proposed Section III-B-4-c-(2)
be modified to read in part:

"...Antibiotic resistance genes may be introduced as selectable
marker traits if stable integration into the host DNA is known
to occur, and the antibiotic is one not generally used for treat-
ment of human, animal, or plant diseases."

Dr. Vidaver asked if Section III-A-3 of the Guidelines prohibits the deli-
berate transfer of a drug resistance trait. Dr. Nightingale said Section
IIInA-3 refers to microorganisms and does not cover plants.

Dr. Brill said restriction of the use of antibiotic markers will stifle
plant molecular biology. He said selectable markers, whose products don't
kill or debilitate the plant or prevent regeneration, are necessary and
the selectable markers many laboratories use are antibiotic resistance genes.

Dr. Tblin said the issue of the use of antibiotic markers had been discussed
at the January 21 meeting of the Working Group on Revision of the Guidelines.
From the discussion, Dr. Tblin reasoned that if a gene is stably integrated
into the chromosome, the probability that it might be transferred to other
organisms is extremely low. Dr. Gottesman said stable integration of some
of the DNA does not mean other copies could not be transferred to other
organisms, only that a mechanism for stable integration exists.

Dr. Vidaver said that a large percentage of microorganisms found in

nature already harbor multiple antibiotic resistance markers. Some of
these antibiotics are clinically important. She saw no justification for
restricting the use of genes coding for antibiotic resistance in plants.
Dr. Clowes said he did not understand the proposed restriction on the use

of antibiotic resistance markers in plants. He could understand why one
would not want such resistance to get into microbial pathogens for which the

antibiotic is used in treatment. The case in plants, however, was completely
different. Dr. Fedoroff withdrew her proposed amendment.

Dr. Gottesman said the proposed Federal Register language does not specify
containment. Dr. Fedoroff added that there is no data base for these types of

experiments. She suggested these experiments could generate some risk assess-
ment data on dispersal of organisms containing recombinant CNA. She proposed
that the following sentence be added at the end of Section III-B-4-c-( 4 )

:

"Procedures for assessing the spread of organisms containing
recombinant DNA must be developed and approved by the IBC

and the results of the test should be submitted for review
to the IBC and copies submitted to the Risk Assessment
Subcommittee of the RAC."
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Dr. Fedoroff said in these experiments, the assumption is that the CNA

will spread.

Dr. McKinney suggested the language proposed by Dr. Fedoroff be clarified.
He aided that proposed Section III-B-4-c-( 4 ) mentions provisions for

"physical isolation" of plants. He said physical isolation cannot be

obtained under the described conditions and suggested that term not be

employed.

Dr. McKinney questioned why "species" are mentioned in Section III-B-4-c- ( 4

)

while the term "genus" is used in Section III-B-4-c-( 1 ) . Dr. Tolin said

"species" is used in Section III-B-4-c- ( 4 ) to indicate physical isolation
from other commercial plants of the same species. "Genus" is used in

Section III-B-4-c-(l) because intraspecies hybridization occurs in some

genera

.

Dr. McKinney said Dr. Vidaver had proposed that the word "annual" be deleted
from Section III-B-4-c-(l), while Section III-B-4-c-(4

) includes a provision
for preventing plants containing recombinant CNA frcm "becoming established"
in the environment. He found this incongruous as he intuited dissemination
increases with time. He questioned the definition of "established in the

environment;" after what period of time is a plant "established" in the

environment?

Dr. McKinney questioned whether risk assessment on the possible development
of noxious weeds could be performed. He noted that attempts would be made
to engineer plants that will grow faster, better, in poorer soil, or with
less fertilizer. These are characteristics of "weeds."

Dr. Landy said Dr. Fedoroff' s proposed amendment would provide information
but questioned its usefulness for risk assessment. Dr. Holmes said spread
is inevitable and questioned the usefulness of monitoring.

Dr. Brill said quantitative risk assessment experiments can not be performed
at this stage since no one has a good idea of any kind of real risk. He

said most successful plant breeding is performed through observation rather
than quantitation. He suggested the observational powers and experience
of breeders might be used in risk assessment. He recommended the IBC

perform risk assessment by having one or more individuals familiar with
the crop observe the crop, the neighboring crop, the field, and the sur-
rounding fields during the growing season.

Dr. Fedoroff said she still favored addition of a sentence to be added at
the end of Section III-B-4-c- (4 ) although she changed the first words frcm
"Procedures for assessing "the spread..." to "Procedures for assessing
alterations in and the spread...."

Dr. Gottesman said she was uncomfortable with the prospect of full respon-
sibility being delegated to the IBC. She moved that review of these experi-
ments be performed by the RAC Plant Working Group and that the proposed
language be incorporated into the Guidelines as an appendix.
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As part of her notion, she proposed the following language in Section
III-B-4-c-(2) be deleted:

"Antibiotic resistance genes may be introduced as selective marker
traits if stable integration into the host DNA is known to occur."

She also accepted in the motion the language proposed by Dr. Fedoroff
concerning risk assessment to be added to Section III-B-4-c-(4 ) . Some
additional language modification and the proposed modifications in

Sections III-B-4-c-(l) and III-B-4-c-(3) would be part of the motion.
The motion was seconded.

Dr. Nightingale felt that RAC should not delegate its authority to a working
group. Dr. Fedoroff agreed. She then offered a substitute motion to incor-
porate the language of Dr. Gottesman's motion into the Guidelines. However,
only IBC review and approval would be required, as in the original Tblin-
Scandalios proposal, with no review by the RAC Plant Working Group. Her
amendment to require risk assessment language to be included in Section
IlI-B-4-c-(4

) would be part of the substitute motion. The substitute
motion was seconded.

Dr. Gottesman felt too much responsibility would be assigned to the IBCs

if Dr. Fedoroff 's substitute motion were accepted. Review by a RAC
working group would place responsibility midway between RAC and the IBCs.

She pointed out that proposals involving the cloning of genes for certain
toxins potent for vertebrates are reviewed currently by a mechanism similar
to her proposal.

A motion to call the question passed by a vote of eighteen in favor, none
opposed, and one abstention.

By a vote of eight in favor, eleven opposed, and one abstention, Dr. Fedoroff 's

substitute motion was refused. Dr. Brill abstained.

The vote was then called on Dr. Gottesman's motion to permit the Plant
Working Group to grant approval for field testing plants containing recom-
binant CNA under the following conditions:

"(1) The plant species is a cultivated crop of a genus that has no
species known to be a noxious weed.

"(2) The introduced .DFP\ consists of well characterized genes contain-
ing no sequences harmful to humans, animals, or plants.

"(3) The vector consists of DNA (i) from exempt host-vector systems

(Appendix C); (ii) from plants of the same or closely related
species; (iii) from nonpathogenic prokaryotes or nonpathogen ic

lower eukaryotic plants; (iv) from plant pathogens if known

sequences causing disease symptoms have been deleted; or (v) from
chimeric vectors constructed from sequences defined in (i) to

(iv) above. The DNA may be introduced by any suitable method.
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"(4) Plants are grown in control access fields under specified condi-
tions appropriate for the plant under study and the geographical
location. Such conditions should include provisions for using
good cultural and pest control practices, for physical isolation
from plants of the same species outside of experimental plot in

accordance with pollination characteristics of the species, and
for further preventing plants containing recombinant ENA from
becoming established in the environment. Review by the IBC

should include an appraisal by scientists knowledgeable of the

crop, its production practices, and the local geographic condi-
tions. Procedures for assessing alterations in and the spread
of organisms containing recombinant DNA must be developed. The
results of the outlined tests must be submitted to and reviewed
by the IBC. Copies must also be submitted to the Plant Working
Group.

"

The language would be incorporated into the Guidelines as an appendix. By

a vote of twelve in favor, six opposed, and two abstentions, the motion
was accepted. Dr. Brill was one of the abstainers.

Dr. Gottesman then moved to modify the language of her motion. She proposed
deleting item (iv) in Section III-B-4-c-( 3 )

.

Dr. Vidaver pointed out that deleting item (iv) would restrict research
with the Ti plasmid, one of the major mechanisms for introducing DNA
into plants. CP. Martin suggested the word "known" could be deleted.

Drs. Gottesman, Tolin, and Vidaver then developed the following alternative
language for item (iv) in Section III-B-4-c-(3):

"(iv) from plant pathogens only if the sequences causing disease have
been deleted."

Dr. Gottesman substituted this language as her proposed motion. Dr. Harvin
seconded the motion.

Dr. Martin thought the phrase "use of non-pathogenic portions or fractions
of sequences" was more specific than the phrase "disease causing sequences."
Dr. Tolin said she objected to Dr. Martin's proposed language because
it would restrict plant research with viral vectors.

Dr. Candy asked if Cp. Gottesman 's preposed language implies all genes
necessary to cause disease be deleted or if only one of these genes need
be deleted. Dr. Fedoroff said only one gene need be removed. Dr. Martin
said the language is intended to permit use of portions of potentially
pathogenic organisms or CNAs as vectors; however, only portions which do
not cause disease are to be used.
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Dr. Berns called the vote on the motion to change the language of item (iv).

By a vote of eighteen in favor, none opposed, and one abstention, the RAC

noted to amend Section III B-4-c-(3). Dr. Brill abstained.

IX. REQUEST TO RELEASE STRAINS OF PSEUDOMONAS SYRINGAE AND ERWINIA HERBICOLA

Dr. Berns called upon Dr. Vidaver to review the proposal (tabs 1103, 1101/VI)

to field test genetically modified strains of Pseudomonas syringae and

Erwinia herbicola . Hie proposal, submitted by Drs. Nickolas Panopolous and
Steven Lindcw of the University of California, Berkeley, requests permission
to field test these organisms to control, biologically, frost damage in

plants. Hie strains would be carrying deletions of all or part of the

genes involved in ice nucleation.

When freezing occurs on plant tissues, the tissues are damaged on thawing.

Bacteria then enter through the damaged tissue and destroy the plant or at
least destroy the tissue. Certain bacteria, such as Pseudomonas syringae
(various pathovars under the current taxonomic classification), Erwinia
herbicola , and, occasionally, isolates of Pseudomonas fluorescens , serve
as nuclei for ice crystal formation in supercooled water at temperatures
slightly below 0°C (threshold nucleation temperature about -1.8°C). These
bacteria are common plant epiphytes found in substantial numbers on above-
ground plant surfaces (leaves, twigs, buds, flowers) with seasonal
fluctuations from undetectable levels up to 10^ cells/gram tissue fresh
weight. A causal relationship between frost damage on frost sensitive
crop plants at relatively warm subzero temperatures (down to -5°C) and

these organisms has been established. For instance, the degree of damage
after exposure to lew temperatures either in the field or in controlled
environments (growth chambers) is directly related to the populations of

ice nucleation active (INA+
) bacteria present in or on the surfaces of

abeve ground parts. Plants grown aseptically can tolerate temperatures of
several (ca. 6) degrees Celsius belcw zero without apparent damage. They
are rendered sensitive to such temperatures by spraying with suspensions
of INA+ bacteria prior to low temperature exposure. Frost damage to

plants can be decreased by reducing the natural epiphytic population of

INA+ bacteria; significant protection against frost damage has been obtained
by application of various bactericides. The use of antagonistic bacterial
strains which compete with the natural epiphytic flora has also been shown

to be effective under field conditions. lift
-
mutants of the naturally

occurring INA+ strains should be especially suitable antagonists. These
mutants, being basically adapted for epiphytic growth and survival, presum-
ably displace their wild-type counterparts by occupying the same physical
spaces and utilizing the same nutrients.

Dr. Vidaver noted this request had been previously reviewed by the RAC at
its October 25, 1982, meeting. She said RAC had reccmmended approval of

the proposal by a narrow margin (seven in favor, five opposed, and two
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abstentions), and that several questions were raised during the discussion.
Because of concerns raised at the RAC meeting, approval of the proposed
field tests was withheld by NIH.

Dr. Vidaver said the investigators, in their current proposal, addressed
the issues raised at the October 25, 1982, meeting. She said the investi-
gators have modified their proposal to test only in one location rather
than in the six locations proposed in the original request. The investiga-
tors have also addressed questions of construction, handling, safety, and
testing and are asking RAC to comment on the choice of antibiotic resistance
markers

.

Dr. Vidaver thought that the proposed use of bactericides as part of the

proposed emergency plan could not be recommended. She said burning or
burying were preferable procedures.

Dr. Vidaver said the investigators have presented several arguments in

support of their proposal. These are:

(1) Fh_ syringae pv syringae and Eh_ herbicola are common and omni-
present plant epiphytes. Ih_ syringae strains have also been
widely applied to plants as a biological control agent of certain
plant diseases.

(2) Ice nucleation activity, in addition to causing frost damage,
is considered to be a conditional frost-dependent virulence
factor in Eh_ syringae pv. syringae . The INA

-
deletion mutants

can be consTdered at least partially "debilitated" with respect
to virulence.

(3) E. herbicola is not pathogenic on plants (with rare exceptions,
on crops not grown in California).

(4) Although certain strains of P. syringae can be pathogenic to

hosts such as pear, almond, and citrus, disease caused by this
pathogen on these hosts is rare in California and occurs only
after predisposition by freezing injury. All P. syringae strains
used in the experiments will be isolated frcm the surfaces of
healthy plants, not frcm disease lesions. The use of avirulent
non-toxin producing strains, in locations where susceptible crops
are absent, on crops non-susceptible to the bacterium in California's
climate will protect crop plants of the region. As Eh_ syringae
is ubiquitous the likelihood of increased disease on either homolo-
gous or heterologous plants appears remote.

(5) The habitats of P^ syringae and Eh_ herbicola differ both in

space and in time although they partially overlap; the epiphytic
population cycle of Eh_ herbicola during the growing season differs
from that of P. syringae p.v. syringae .
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(6) Studies with genetically marked strains have shown that the bacteria

do not survive well through a full yearly cycle, i.e., their
populations drop to very low levels during the dry season. These
epiphytic bacteria do not survive for more than a month in the

soil. The bacteria can survive up to a year in plant debris on
the surface of the soil, but die rapidly when plant debris is

incorporated into the soil. All plant debris in trial locations
will be promptly incorporated into the soil upon completion of

each experiment. Although some movement of bacteria to aerial
sites near treatment locations by insect or aerial dispersal is

possible, the numbers of viable cells transported has been shown
to be very small; and these cells are subject to biological and

physical processes limiting survival.

(7) Wild-type strains of both bacteria have been sprayed on the field
over several years with no adverse effects on humans. syringae
p.v. syringae is not a human pathogen; indeed, it does not grow at
temperatures above 33-34 °C. Pathogenicity of Eh_ herbicola
to humans appears to be a property of Eb_ herbicola strains of

human origin but not of plant origin. The strains to be used in

this study were isolated from healthy plants.

(8) With the exception of streptomycin and tetracycline, antibiotics
are not commonly used for plant disease control in temperate regions.
Use of resistance markers to these antibiotics will be specifically
avoided

.

(9) Growth chamber and greenhouse experiments will be performed to

ascertain that the engineered strains do not cause frost injury to

plants.

(10)

The impact of INA
-
deletion mutants on rainfall patterns is thought

to be extremely small or non-existent. The extremely small scale
of these trials compared to the amount of agricultural and natural
vegetation suggest that any potential reductions of atmospheric
ice nuclei would be negligible. There are no reports of alterations
in rainfall patterns following large-scale use of agricultural
bactericides over the last four decades. The microbiological
impact of field trials on the natural epiphytic populations of
ice nucleating bacteria would be negligible compared to that

caused by standard agroncmic practices such as orchard pruning
or crop selection by farmers.

Dr. Vidaver said that "worst case" experiments have already been done, i.e.,

these organisms modified by classical genetic techniques have already been
released. In addition, she said that the populations to be released are
8 to 10 orders of magnitude lower then those normally found in the environment.

Dr. Tolin felt the investigators had satisfactorily addressed the issues

raised at the October 25, 1982, RAC meeting. Dr. Fedoroff said she was
satisfied with the proposal. She said the investigators have admirably
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designed their experiments to assess the ability of the altered organisms
to compete with resident organisms. She said she would like to see these

data when they become available.

Dr. Holmes responded to the request to evaluate the antibiotic resistance
genes proposed for use as markers. He said use of some of the proposed
antibiotic markers raises minimal concern. However, he thought rifampicin
resistance is not widely disseminated in nature and is useful in treating
certain human diseases. For this reason he suggested rifampicin not be

used. Dr. Friedman said rifampicin resistance is encoded by a chromosomal
gene, so resistance probably would not be transferred to other organisms.

Dr. Martin moved acceptance of the proposal with exclusion of the use of
antibiotics for emergency procedures. By a vote of nineteen in favor,

none opposed, ard no abstentions, the motion was recommended.

X. PROPOSED MODIFICATIONS OF SECTION III-B-5 OF THE GUIDELINES

Dr. McKinney said the RAC Large-Scale Review Working Group, which met on
October 26, 1982, has forwarded to RAC without comment a proposal (tabs

1095/I/A, 1101/11) by Dr. Allan Waitz of DN\X Corporation (a wholly owned
subsidiary of Schering-Plough Corporation) to amend Section III-B-5 of the
NIH Guidelines. Section III-B-5 specifies that for experiments involving
more than 10 liters of culture appropriate containment will be determined
by the IBC. C*r. Waitz argued that greater flexibility in scale-up procedures
would be gained if the IBC could be notified simultaneously with initiation
of large-scale procedures involving EL_ coli K-12, Saccharomyces cerevisiae
and Bacillus subtil is host-vector systems. Dr. Waitz suggested that Section
III-B-5 be modified to read as follows:

"III-B-5. Experiments Involving More than 10 Liters of Culture .

The appropriate containment will be decided by the IBC except
where exempted under Section III-D-5. Where appropriate, the
large-scale containment recommendations of the NIH should be
used (45 FR 24968)."

Language in Appendix C, Exeirptions Under III-D-5 , would also be modified
to reflect this change. The relevant paragraphs of Appendix C-II, C-III,
and C-IV, which' deal with exceptions to the exemption, would be modified to
read as follows:

"Large-scale experiments (i.e., more than 10 liters of culture)
require IBC notice simultaneously with the initiation of experi-
ments where IBC-approved practices and an IBC-approved Pl-LS
containment facility will be used. Where these conditions are
not satisfied, refer to Part III-B-5."
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Mr. William Muth of Eli Lilly and Company said approval of the modification
would permit companies greater flexibility. Dr. Gottesman said she would
vote against the motion. She thought it appropriate that the IBC review
the proposal before large-scale procedures were initiated. She felt the
company would know in advance of plans to scale-up, and the company and
the IBC could prepare accordingly.

Dr. McKinney moved approval of the proposal. Dr. McGarrity seconded the
notion.

By a vote of ten in favor, eight opposed, and one abstention, the motion
was accepted. Dr. Martin abstained.

XI. PROPOSED MODIFICATION OF SECTION VII-D-6 OF THE PHYSICAL CONTAINMENT
RECOMMENDATIONS

Dr. McKinney presented the proposal (tabs 1095/II/A, 1101/III/A) to modify
Section VII-D-6 of the Physical Containment Recommendations for Large-Scale
Uses of Organisms Containing Recombinant CNA Molecules. Dr. McKinney said
Mr. Richard F. Geoghegan of E. I. DuPont de Nemours and Company requested
that Section VII-D-6 of the Large-Scale Recommendations be revised. Section
VII-D-6 specifies that:

"A closed system used for the propagation and growth of viable organisms
containing recombinant DMA molecules shall be operated so that the

space above the culture level will be maintained at or slightly
below atmospheric pressure."

Mr. Geoghegan proposed that Section VII-D-6 be modified to specify that
the "closed system . . . shall be operated so that the space above the cul-
ture level be maintained at no more than 10 psig."

Mr. Geoghegan argued that the revision will permit fermentations more in

line with industrial practices (high biomass production through efficent
oxygen transfer) to be conducted without compromising safety by operating
at unnecessarily high vessel pressures. The RAC Large-Scale Review Working
Group, at its meeting on October 26, 1982, felt the language might appro-
priately be modified, but felt no specific pressure limit should be indicated
as the pressure limit should be dependent on the maximum design pressure
of the system. The working group, thus, suggested the following language:

"VII-D-6. A closed system used for the propagation and growth of
viable organisms containing recombinant ENA molecules shall be operated
so that the space above the culture level will be maintained at a

pressure as lew as possible, consistent with equipment design, in

order to maintain the integrity of containment features."

The Large-Scale Review Working Group at its meeting on October 26, 1982,

recommended this language by a vote of five in favor, none opposed, and no

abstentions.

1 f<
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Dr. McKinney moved that the RAC accept the language proposed by the RAC
Large-Scale Review Working Group. Hr. Martin seconded the motion.

By a vote of nineteen in favor, none opposed, and no abstentions, the RAC
recommended the motion.

XII. PROPOSED MODIFICATION OF SECTIONS VII-B-1, VII-C-1, and VII-D-1 OF THE
PHYSICAL CONTAINMENT RECOMMENDATIONS

Dr. McKinney introduced the proposal (tabs 1095/II/B, 1101/III/B, 1104)

of Dr. Allan Waitz to revise Sections VII-B-1, VII-C-1 and VII-D-1 of the

Physical Containment Recommendations for Large-Scale Uses of Organisms
Containing Recombinant DNA Molecules. The current language specifies that

cultures of viable organisms containing recombinant CNA molecules shall be

handled in closed systems which are designed to reduce the potential for

escape (Section VII-B-1) or prevent (Sections VII-C-1 and Section VII-D-1)

escape of viable organisms.

Dr. Waitz suggested the first sentence in Sections VII-B-1, VII-C-1, and
VII-D-1 should be modified to read as follows:

"Cultures of viable organisms containing recombinant CNA

molecules shall be handled in a closed system used for
the propagation, growth and processing of cultures, other
primary containment equipment, or other appropriate method
of containment approved by the IBC, which is designed to
reduce the potential for escape of viable organisms...."

The Large-Scale Review Working Group, at its meeting on October 26, 1982,

pointed out that a closed primary system is one frem which there is no
release of organisms into the environment or work place; a primary system
could be defined as a fermentor attached to several pieces of processing
equipment. The working group agreed that the language as currently written
is purposely flexible while at the same time conveying the intent; they,
therefore, recommended against accepting this proposal.

Dr. McKinney said he felt the current language is adequate. No motion was
offered and the discussion ended.

XIII. PROPOSED MODIFICATION OF SECTION VII-B-3 OF THE PHYSICAL COOTAINMENT GUIDELINES

The proposal (tabs 1095/II/C, 1101/III/C) of Or. Allan Waitz to modify
Section VII-B-3 of the Physical Containment Guidelines for Large-Scale Uses
of Organisms Containing Recombinant DNA Molecules was introduced by
Dr. McKinney. Section VII-B-3 reads as follows:
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"VII-B-3. Sample collection from a closed system, the addition

of materials to a closed system and the transfer of culture
fluids frcm one closed system to another shall be done in a

manner which prevents the release of aerosols or contamination
of exposed surfaces."

Dr. Waitz suggested that the word "minimizes" be substituted for the word
"prevents." He suggested that the word "prevents" implies an absolute
condition which at the Pl-LS level is neither realistic nor necessary.
Dr. Waitz said the Schering Corporation IBC interprets "prevents" in an

absolute sense. Mr. r\jth said the Eli Lilly and Cfcmpany IBC also tends to

be conservative in interpretation. Dr. Harvin pointed out that the word
"minimize" is open to a great deal of interpretation.

Dr. McKinney said the Large-Scale Review Working Group did not discuss this
proposal at its meeting on October 26, 1982. Dr. McKinney said he was not

prepared to discuss the difference between the word "prevents" and the word
"minimizes." He thought the word "prevents" is permissive, and suggested
the current wording is adequate

.

Dr. Gottesman asked if procedures would change if the word "minimizes" was
substituted for "prevents." Dr. Waitz said he did not believe procedures
would be markedly different.

Dr. Martin moved that the word "minimize" be substituted for the word
"prevents" in Section VII-B-3. Dr. Daloz seconded the motion.

By a vote of ten in favor, four opposed, and four abstentions, the RAC

recommended the motion.

XIV. PROPOSED INCORPORATION INTO GUIDELINES OF PHYSICAL CONTAINMENT RECOMMENDATIONS
FOR LARGE-SCALE USES OF ORGANISMS CONTAINING RECOMBINANT DNA MOLECULES.

Dr. Nightingale introduced the proposal (tabs 1096, 1101/lV, 1110,
1095/l/R) of Dr. Allan Waitz to incorporate the Physical Containment
Recommendations for Targe-Scale Uses of Organisms Containing Recombinant
DNA Molecules into the Guidelines as a new appendix.

Dr. Niqhtingale said Dr. Waitz believes such an action would pro/ide a

more efficient mechanism for further comment or change to the Recommenda-
tions. Dr. Waitz also expressed concern that failure to take such action
may leave a perceived gap in the overall regulatory scheme thereby encourag-
ing the development of conflicting regulatory requirements. He thought
this action would aid the IBCs by organizing all necessary specifications
in one document

.

Dr. Nightingale said the Large-Scale Review Working Group, which met on
October 26, 1982, forwarded this proposal to the Working Group on Revision
of the Guidelines without comment.
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The Working Group on Revision of the Guidelines at its January 21, 1983,

meeting reccrmended incorporation into the Guidelines of the Physical

Containment Recanmendations . Dr. Nightingale pointed out that editorial
modifications to revise and update sections of the Physical Containment
Recanmendations will be necessary if the RAC recommends this action. These

minor editorial changes will reflect the modifications introduced into
the Guidelines since the Recommendations were published in April 1980.

Dr. Nightingale noted that one comment on the proposed action was received
(tab lllO ) : Dr. Irving Johnson of Eli Lilly and Oonpany "does not see a

particular need to incorporate" the Recommendations into the Guidelines.

Dr. Levine asked the industrial representatives present at the meeting to
comment on the proposal. Dr. Harvey Price of the Industrial Biotechnology
Association (IBA) said the IRA did not adopt a formal position regarding

Dr. Waitz' proposal. Most IBA member companies support the proposal;
however, same member companies disagree.

Mr. Bernard Mlynczak of Monsanto Corporation said Monsanto complies with the
Guidelines and the Large-Scale Recanmendations . He said Monsanto would
comply vhether or not the Recommendations were an appendix of the Guidelines.
Dr. Pat Fallon of Hoffman-LaRoche, Inc., concurred. Dr. Wensink thought
university IBCs would find it convenient to have the Recanmendations as

part of the Guidelines

.

Dr. Niqhtingale moved that the Large-Scale Recommendations be included as

an appendix in the Guidelines, with incorporation of the editorial modifica-
tions preposed in tab 1101/lV. Mr. Mitchell seconded the motion.

By a vote of sixteen in favor, none opposed, and one abstention, the RAC

recommended the Large-Scale Recommendations be incorporated into the Guidelines
as an appendix.

XV. FUTURE MEETING DATES

Dr. Gartland said the next RAC meeting was scheduled for September 19, 1983.

XVI. CLOSING REMARKS AND ADJOURNMENT

Dr . Gartland said the terms of six RAC members would terminate on

June 30, 1983. The members leaving the committee are: the Chairman,
Dr. Kenneth Bems; Drs . Winston Brill; Werner Maas; Elena Nightingale;
James Mason; and Jean Harris . Dr. Gartland awarded certificates of service

to the retiring members

.

Dr . Perns said he had tremendously enjoyed working with the RAC committee

and NIH staff.

Rre meeting was adjourned at 4:45 p.n., April 11, 1983.

I I
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Respectively submitted,

Elizal^eth A. Milewski, Ph.D.

Rapporteur

Executive Secretary

I hereby certify that, to the best of my
knowledge, the foregoing Minutes and
Attachment are accurate and complete.

Keoheth I. Berns, Ph.D., M.D.

Chairman
Recombinant CNA Advisory Committee
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Federal Register / Vol. 48. No. 74 / Friday, April 15. 1983 / Notices 16459

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Action

Under Guidelines

agency: National Institutes of Health.

PHS. DHHS.

actions Notice of action under NIH
guidelines for research involving

recombinant DNA molecules.

summary: This notice sets forth an
action taken by the Director, NIA1D,
under the August 1982 NIH Guidelines

for Research Involving Recombinant
DNA Molecules (47 FR 38048).

EFFECTIVE DATE: April 15. 1983.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Dr. William
J.
Gartland, Jr., Office

of Recombinant DNA Activities,

National Institutes of Health, Bethesda,

Maryland 20205; (301) 496-6051.

SUPPLEMENTARY INFORMATION: Today a

major action Is being promulgated under
the NIH Guidelines for Research

Involving Recombinant DNA Molecules.

The proposed action wa published for

comment in the Federal Register of

September 22, 1982,-and reviewed and
recommended for approval by the

Recombinant DNA Advisory Committee
(RAC) at its meeting on October 25,

1982. Final action on the proposal was
deferred pending a review by the USDA
Recombinant DNA Committee (48 FR
1156). In accordance with section IV-G-
lb of the NIH Guidelines, this action has
been found to comply with the

Guidelines and to present no significant

risk to health or the environment

I. Approval to Field-Test Transformed

Tomato and Tobacco Plants

In a letter dated June 9, 1982, Dr. John

Sanford of Cornell University requested

permission to field-test tomato and

tobacco plants tranformed with

bacterial (E. coli K-12) and yeast DNA
using pollen as a vector. Plants would
then be screened in the field to detect

transformation events. Dr. Sanford

argued that Pi Containment is

impractical when the screening of

thousands of whole seedlings become
necessary.

The proposal was summarized in the

September 22, 1982. Federal Register (47

FR 41925). During the comment period,

no comments were received.

The RAC reviewed the request at its

meeting on October 25. 1982. Although

the RAC recommended approval of this

proposal by a vote of ten in favor, one

opposed, and three abstentions, final

action on the recommendation was
deferred pending a review of the

proposal by the USDA Recombinant
DNA Committee (48 FR 1156).

The USDA Recombinant DNA
Committee met on February 23, 1983,

and discussed the proposal. The USDA
Committee unanimously approved the

proposal and could foresee no potential

hazard to humans or the environment as

a result of having these experiments

tested in the fields of the New York
State Agricultural Experiment Station at

Geneva, New York. The Committee said

that it recognizes the need to field test

plants, produced by whatever method,

in order to assess the value of the

putative "engineered plant"
I accept the recommendations of the

RAC and the USDA Recombinant DNA
Committee, and Appendix D of the

Guidelines is amended to reflect this

decision.

II. Summary of Action

The following new section is added to

Appendix D of the Guidelines:

“Appendix D-IX. Permission Is granted to

Dr. John Sanford of Cornell University to Held

test tomato and tobacco plants transformed

with bacterial (£ coli K-12) and yeast DNA
using pollen as s vector."

Note.—OMB's “Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government

programs contained In the Catalog of Federal

Domestic Assistance. Normally NIH lists In

Its announcements the number and title of

affected Individual programs for guidance of

the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program In which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public Interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition. NIH
could not^be certain that every federal

program would be Included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

Individual program listing, NIH Invites

readers to direct questions to the information

address above whether individual programs

listed in the Catalog ofFederal Domestic

Assistance are affected.'

Dated: April 4. 1983.

Richard M. Krause,

Director. National Institute ofAllergy and
Infectious Disease. National Institutes of

Health.

(FX Doc. SJ-ooao FlUd 4-U-tt Ml »|
BrtJJNO COOC 4140-01-M
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DEPARTMENT OF HEALTH AND

!j

HUMAN SERVICES

;
National Institutes of Health

Recombinant DNA Research; Actions

i Under Guidelines

j

agency: National Institutes of Health.

I PUS. HHS.

|

action: Notice of Actions Under Nil I

|

Guidelines for Research Involving

j

Recombinant DftfA Molecules.

summary: This notice sets forth actions

taken by the Director, National Institute

of Allergy and Infectious Diseases

(NIAID), by authority of the Director,

Nil I, under the August 1982 NIH
Guidelines for Research Involving

Recombinant DNA Moleeuies (47 FR
38048).

EFFECTIVE DATE: June 1, 1983.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Dr. William
J.
Gartland, Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Dethesda,

Maryland 20205, (301) 496-6051.

supplementary information: Several

major actions under the NIH Guidelines

for Research Involving Recombinant
DNA Molecules are being promulgated
today. These proposed actions were
published for aomment in the Federal

Register of March 4, 1983 (48 FR 9438),

and reviewed and recommended for

approval by the Recombinant DNA
Advisory Committee (RAC) at its

meeting on April 11, 1983. In accordance
wth Section IV-C-l-b of the NIH
Guidelines, these actions have been
found to comply with the Guidelines and
to present no significant risk to health or

the environment.

Part 1 of this announcement provides

background information on the actions.

Part II provides a summary of the

actions and additional announcements
of the Director, NIAID.
Following this announcement, there

appears in a separate section of the

Federal Register the revised NIH
Guidelines for Research Involving

Recombinant DNA Molecules. These
revised Guidelines differ from the

previous version of the Guidelines

promulgated on August 27, 1982 (47 FR
38048) by incorporating within them
both the chunges in the Guidelines

which were recommended at the RAC
meeting of October 25, 1982, and
promulgated on January 10, 1903 (48 FR

1150), and April 15. 1983 (48 FR 10459),

and the changes in the Guidelines which
were recommended at the RAC meeting

of April 11, 1983, and which are

discussed iri this announcement.

I. Decisions on Actions Under
Guidelines

A. FideI Testing of Genetically

Engineered Plants—Athiition of

Appendix L

The RAC Working Group on Revision

of the Guidelines at its January 21, 1983,

meeting recommended that guidelines

for field experimentation involving

plants modified by recombinant DNA
techniques be developed for

consideration at the April 11, 1983, RAC
meeting. The following changes in the

Guidelines were proposed.

Section III—A—2 would be modified to

read as follows:

III—A—2. Deliberate release into the

environment of any organism containing

recombinant DNA except certain plants as

described in Section lll-B-4-c.

A new section, II I—B—4—c, would be

added as follows:

III-B-4-c. Approval may be granted by the

1I3C with notification to ORDA for growing

plants containing recombinant UNA in the

field under the following guidelines:

III—B—4—c-1. The plant species is an annual

cultivated crop of a genus that has no species

known to be a noxious weed,

I II—B—4—c—2. The introduced DNA consists

of well characterized genes containing no

sequences harmful to humans, animals, or

plants. Antibiotic resistance genes may be

introduced as selectable murker traits if

stable integration into the host DNA is

known to occur,

1II-B—4-c-3. The vector consists of DNA
from (i) exempt host-vector systems

(Appendix C); (ii) plants of the same or

closely related species; (iii) non-pathogenio

prokaryotes or non-pHthogenic lower

eukaryotic plants; ( i v )
plant pathogens if

known sequences causing disease symptoms
have been deleted; or (v) DNA constructed

from specific sequences of any of the above
sources.

'Ihe DNA may be introduced by any

suitable method but if co-infection or co-

cultivation is utilized absence of the assisting

organism must be demonstrated.

1, 1983 / Notices

III—B-4—c—4. Plants are grown in control

access fields under specified conditions

appropriate lor the plant under study in the

geographical location. Such conditions should

include provisions for using good cultural and

pest control practices, for physical isolation

from plants of the same species outside of the

experimental plot in accordance with

pollination characteristics of the species, and

for preventing plants containing recombinant

DNA from becoming established in the

environment. Review of the IRC should

include an appraisal by scientists

knowledgeable in the crop, its production

practices, and the local geographic

conditions.

The proposal was published in the

March 4, 1983, Federal Register (48 FR
9430). During the comment period, one
comment was received which was
distributed to the RAC.

The current Guidelines require not

only IBC approval, but also RAC review

and NIH approval of "deliberate release

into Ihe environment of any organism

containing recombinant DNA.” The
proposal would have changed this so

that, provided they met certain criteria,

growing plants containing recombinant

DNA in the field could proceed without

RAC review and NIH approval, with

only IBC approval and notification to

ORDA.
The RAC considered the proposal at

its April 11, 1983, meeting and discussed

it extensively. The RAC made several

modifications in the specific criteria as

the result of scientific considerations.

The RAC also modified the procedural

aspects of the proposal, recommending
that the paragraphs proposed to be

added as Section III—

B

—4—c instead be

incorporated into a new appendix,

which would require review and

approval of experiments both by the

Institutional Biosafety Committee (IBC)

and also a RAC Plant Working Group.

The RAC then voted twelve in favor, six

opposed, and two abstentions, to

incorporate the proposal as modified

into the Guidelines.

An alternative motion to allow such

experiments to be approved by the local

IBC only without the necessity for

review by the RAC Plant Working
Group failed to pass by a vote of eight in

favor, eleven opposed, and one

abstention.
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The exact wording of parts of

Appendix L below was developed by
NIH staff subsequent to the RAC
meeting based on the recommendations
made at the RAC meeting. The United

States Department of Agriculture

(USDA) Recombinant DNA Committee
has reviewed the RAC recommendation,

including the proposed wording for

Appendix L given below, and has

endorsed their adoption.

I accept the recommendations of the

RAC and the USDA Recombinant DNA
Committee, and the following changes

are incorporated into the Guidelines:

Section III-A-2 would be amended to

read as follows:

Deliberate release into the environment of

any organism containing recombinant DNA,
except certain plants as described in

Appendix L.

A new appendix, Appendix L, would
be added as follows:

Appendix I.. Release Into the Environment

of Certain Plants.

Appendix L-I. General Information.

Appendix L specifies conditions under
which certain plants, as specified below, may
be approved for release into the environment.

Experiments in this category cannot be

initiated without submission of relevant

information on the proposed experiment to

NIM, review by the RAC Plant Working
Croup, and specific approval by NIH. Such
experiments also require the approval of the

IBC before initiation. Information on specific

experiments which have been approved will

be available in ORDA and will be listed in

Appendix L-I1I when the Guidelines are

republished.

Experiments which do not meet the

specifications of Appendix L-1I fall under
Section III-A and require full RAC review
and NIH and IBC approval before initiation.

Appendix L-II. Criteria Allowing Review
by the RAC Plant Working Croup Without
The Requirement for Full RAC Review .

Approval may be granted by ORDA In

consultation with the RAC Plant Working
Group without the requirement for full RAC
review (IBC review is also necessary) for

growing plants containing recombinant DNA
in the field under the following conditions:

Appendix L-II-A. The plant species is a

cultivated crop of a genus that has no species

known to be a noxious weed.
Appendix L-II-B. The introduced DNA

consists of well-characterized genes
containing no sequences harmful to humans,
animals, or plants.

Appendix L-II -C. The vector consists of

DNA (i) from exempt host-vector systems
(Appendix C); (ii) from plants of the same or

closely related species; (iii) from
nonpalhogenic prokaryotes or nonpathogenic
lower eukaryotic plants; (iv) from plant

pathogens only if sequences causing disease
have been deleted, or (v) chimeric vectors

constructed from sequences defined in (i) to

(iv) above. The DNA may be introduced by
any suitable method.
Appendix L-ll-D. Plants are grown in

controlled access fields under specified

conditions appropriate for the plant under

study and the geographical location. Such
conditions should include provisions for

using good cultural and pest control

practices, for physical isolation from plants of

the same species outside of the experimental

plot in accordance with pollination

characteristics of the species, and for

preventing plants containing recombinant

DNA from becoming established in the

environment. Review by the IBC should

include an appraisal by scientists

knowledgeable of the crop, its production

practices, and the local geographical

conditions. Procedures for assessing

alternations in and the spread of organisms

containing recombinant DNA must be

developed. The results of the outlined test

most be submitted to and reviewed by the

IBC. Copies must also be submitted to the

RAC Plant Working Croup.

Appendix L-lll. Specific Approvals.

B. Release of Strains of Pseudomonas
Syringae and Erwinia Herbicola.

Drs. Nickolas Panopoulos and Steven

l.indow of the University of California,

Berkeley, submitted a revised request to

construct and release Pseudomonas
syringae pv. syringae and Erwinia
herbicola carrying in vitro generated

deletions of all or part of the genes

involved in ice nucleation for purposes

of biological control of frost damage in

plants. The aim of the experiments is to

investigate possibilities for biological

control of frost damage in plants.

Certain bacteria, such as

Pseudomonas syringae and Erwinia

herbicola cause nucleation of ice

crystals. These bacteria are common
plant epiphytes. A causal relationship

has been established between frost

damage on forst-senstive crop plants in

the temperature range of 0° to — 5°C,

and the populations of ice nucleation

active bacteria present on the plants.

There are chemically induced mutants
of P. syringae and E. herbicola that do
not cause ice nucleation, and their

effectiveness under field conditions has

been demonstrated. The investigators

now propose to construct deletion

mutants for ice nucleation activity in

prototype strains of P. syringae and E.

herbicola and to evaluate their efficacy

as bilogical competitors of naturally

occuring populations of these bacteria.

The investigators state that the

advantages of such mutants compared
to chemically induced equivalents are

genetic stability and the absence of

silent mutations which may adversely

effect competitive fitness. Prior to the

field applications, the investigators plan

to test the mutant strains in a contained

environment, such as growth chambers
and greenhouse, to verify that they do
not induce frost or other injury to plants,

and that they are capable of colonizing

leaves.

The RAC reviewed a similar proposal

from these investigators at its October

25, 1982, meeting. The RAC had passed a

motion recommending approval of the

requested field tests. However, approval

by NIH was deferred because of

concerns raised at that meeting (48 FR
1158).

The Revised proposal was
summarized in the March 4, 1983,

Federal Register (48FR 9441). After the

comment period, USDA received one

letter urging the RAC to consider the

request favorably.

The RAC reviewed the revised

proposal at the April 11. 1983, meeting. It

was pointed out that the revised

proposal responds to the concerns

previously raised. The investigators

propose to use chromosomal antibiotic

resistance markers to monitor the

strains. The revised proposal discusses

several antibiotics not used in clinical

medicine that could be tried, in addition

to refamycin, for marking of the strains

with chromosomal antibiotic resistance.

The revised submission to conduct field

testing at a single location, the

University of California Field Station at

Tulelake in Northern California, rather

than six locations requested previously.

The investigators noted that this site is

geographically isolated from all major

fruit tree and citrus growing regions of

the state. It was pointed out at the RAC
meeting that fields have already been
sprayed with chemically induced

(nonrecombinant DNA) mutant
organisms. Also, it was noted that the

populations of bacteria proposed to be

released are approximately eight to ten

orders of magnitude lower than you
would find normally at any given time of

year. With regard to an emergency plan

described in the proposal, the RAC did

not recommend spraying with antibotics

to eliminate organisms; they

recommended instead either burning or

preferably burying the material. The
RAC concluded that the investigators

had satisfactorily answered the issues

raised at the previous meeting and voted

to recommend approval of the proposal

excluding the use of antibiotics in

emergency procedures. The vote was
nineteen in favor, none opposed, and no
abstentions.

The USDA Recombinant DNA
Committee reviewed the proposal and

recommended that it be approved.

I accept the recommendations of the

RAC and the USDA Recombinant DNA
Committee, and the following wording

has been added to Appendix D:

Appendix D-X. Permission is granted to

Drs. Steven Lindow and Nickolas Panopoulos

of the University of California, Berkeley, to

release under specified conditions

ri^oi
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Pseudomonas syringae pv. syringae and

Erwinia herhicola carrying in vitro generated

deletions of all or part of the genes involved

in ice nuclcation.

C. Proposed Modification of Section III-

B-5

The RAC Large-Scale Review

Working Group, which met on October

26, 1962, forwarded to RAC without

comment a proposal by Dr. Allan Waitz

of DNAX Corporation (a wholly owned
subsidiary of Schering-Plough

Corporation) to amend Section III—B—5 of

the NIH Guidelines. Section III—D—5 falls

under that part of the Guidelines which

defines experiments which require IBC

approval before initiation. Section III—B—

5 currently reads:

-B-5. Experiments Involving Mure Thun 10

Liters of Culture. The appropriate

containment will be decided by the IBC.

Where appropriate, the large-scale

containment recommendations of the NIH

should be used (4,1 FR 24968).

Dr. Waitz said greater flexibility in

scale-up procedures would be gained if

the IBC could be notified simultaneously

with initiation of large-scale procedures

involving E. coli K-12, Saccharomyces

cerevisiae and Bacillus subtihs host-

vector systems. He suggested that

Section III—B—5 be modified to read as

follows:

III—B—5. Experiments Involving More Than

tO Liters of Culture. The appropriate

containment will be decided by the IBC

except where exempted under Section III—D

—

5. Where appropriate, the large-scule

containment recommendations of the Nil!

should be used (45 PR 24968).

Language in Appendix C, Exemptions

Under III-D-5, would also be modified

to reflect this change. The relevant

paragraphs of Appendix C—II, C— III, and

C-IV, which deal with exceptions to the

exemption would be modified to read as

follows:

Large-scale experiments (i.e., more than 10

liters of culture) require IBC notice

simultaneously with the initiation of

experiments where IBC-approved practices

and an IBC-approved Pl-LS containment

facility will be used. Where these conditions

are not satisfied, refer to Section III—B—5.

The proposal was published in the

March 4, 1983, Federal Register (48 FR

9436). During the comment period, no

comments were received. The RAC
discussed the proposal at its April 11,

1983, meeting. By a vote of ten in favor,

eight opposed, and one abstention, the

RAC recommended this proposal.

Because of the close vote and because

1 regard the present requirements for

IBC prior approval as prudent and not

overly restrictive, I do not accept this

recommendation.

Vol. 48. No. IOC / Wednesday, June

D. Proposed Modifications of Physical

Containment Recommendations for

Large-Scale Uses of Organisms

Containing Recombinant UNA
Molecules (45 FR 24UGB, Federal

Register of April 11. 108(1)

1. Proposed Modification of Section

VII-D-6. Mr. Richard F. Geoghegan of E.

I. DuPont de Nemours and Company in a

letter dated July 15, 1982, requested that

Section VII-D-6 of the Large-Scale

Recommendations be revised. Section

VII-D-6 reads as follows:

VII-D-6
#
A closed system used for the

propagation and growth of viable organisms

containing recombinant DNA molecules shall

be operated so that the space above the

culture level will be maintained at or slightly

below atmospheric pressure.

Mr. Geoghegan proposed that Section

VII-D-6 be modified to read as follows:

VII-D-6. A closed system used for the

propagation and growth of viable organisms

containing recombinant DNA molecules shall

be operated so that the space above the

culture level be maintained at no more than

10 psig.

He argued that the revision will

permit fermentations more in line with

industrial practices (high biomass

production through efficient oxygen

transfer) to be conducted without

compromising safety by operating at

unnecessarily high vessel pressures.

However, the RAC Large-Scale Review

Working Group, at its meeting on

October 26, 1982, felt the language might

appropriately be modified, but felt no

specific pressure limit should be

indicated as any pressure limit should

be dependent on the maximum design

pressure of the system.

The working group, thus, suggested

the following language:

VII-D-6. A closed system used for the

propagation and growth of viable organisms

containing recombinant DNA molecules shall

be operated so that the space above the

culture level will bg maintained at a pressure

as low as possible, consistent with equipment

design, in order to maintain the integrity of

containment features.

The Large-Scale Review Working

Group at its meeting on October 26,

1982, recommended this language by a

vote of five in favor, none opposed, and

no abstentions.

Both proposed modifications of

Section VII-D-6 were published for

comment in the March 4, 1983, Federal

Register (48 FR 9437). No comments

were received during the comment
period.

The proposals were discussed by the

RAC at its April 11, 1983, meeting. It was

pointed out that operation of vessels at

pressures below or at atmospheric

pressure may result in poor yield, und
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that the integrity of seals and other

components must be assured under the

Large-Scale Recommendations. By a

vote of nineteen in favor, none opposed,

and no abstentions, the RAC
recommended the language proposed by

the Large-Scale Review Working Group.

I accept this recommendation.

2. Proposed Modification of Section

VII-B-3. Dr. Allan Waitz of DNAZ
Corporation also proposed amending

Section VII-B-3 which reads as follows:

VII-B-3. Sample collection from a closed

system, the addition of materials to a closed

system and the transfer of culture fluids from

one closed system to another shall be done in

a manner which prevents the release of

aerosols or contamination of exposed

surfaces.

Dr. Waitz suggested that the word

"prevents" implies an absolute

condition which at the Pl-LS level is

neither realistic nor necessary. He

suggested that the word “minimizes" be

substituted for the word "prevents." The

Large-Scale Review Working Group did

not discuss this proposal at its meeting

on October 26, 1982.

The March 4, 1983, Federal Register

(48 FR 9437) described the proposal. No

comments were received during the

thirty day comment period.

At the April 11, 1983, meeting, RAC
evaluated the proposal. The RAC
recommended that in Section VII-B-3

the word "minimizes" be substituted for

"prevents" by a vote of ten in favor, four

opposed, and four abstentions. I accept

this recommendation.

E. Proposed Incorporation Into

Guidelines of Physical Containment

Recommendations for Large-Scale Uses

of Organisms Containing Recombinant

DNA Molecules

Dr. Allan Waitz of DNAX Corporation

at the October 26, 1982, meeting of the

RAC Large-Scale Review Working

Group proposed that the Physical

Containment Recommendations for

Large-Scale Uses of Organisms

Containing Recombinant DNA
Molecules (45 FR 24968) be formalized

by incorporating them into the

Guidelines as a new appendix. Dr.

Waitz said industry believes such an

action would provide a more efficient

mechanism for further comment or

change to the Recommendations. He

expressed industry's concern that failure

to take such action may leave a

perceived gap in the overall regulatory

scheme, thereby, encouraging the

development of conflicting regulatory

requirements.

The Large-Scale Review Working

Group which met on October 26, 1982.

forwarded this proposal to the RAC and
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to the RAC Working Group on Revision

of the Guidelines without comment.
The Working Group on Revision of the

Guidelines at its January 21. 15)83,

meeting recommended incorporation

into the Guidelines of the physical

Containment Recommendations for

Large-Scale Uses of Organisms
Containing Recombinant UNA
Molecules. They pointed out that if the

RAC recommends this action, editorial

modifications to revise and update

sections of the Physical Containment
Recommendations will be necessary.

The proposed incorporation of the

Physical Containment
Recommendations into the Guidelines

as a new Appendix K would require all

sections to be renumbered.
Minor editorial changes would be

introduced throughout the document to

reflect the modifications introduced into

the Guidelines since the

Recommendations were published in

April 1900. Proposed changes within the

text are enumerated below. The sections

in the Recommendations which contain

proposed revisions are identified by
their current sections numbering. The
proposed modified language is identified

by new section numbering.

1.

Section VII. Physical Containment
for Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules.

a. Section VII would become
Appendix K.

b. The language of the first paragraph
would be modified. It currently reads:

This part of the Nil I Guidelines specifies

physical containment guidelines for large-

scale (greater than 10 liters of culture)

research or production involving viable

organisms containing recombinant DNA
molecules. It shall apply to all large-scale

research or production activities approved by
the Director, NIU. in accordance with

Sections IV-E-2-b-(l)-(e) and I V-E-l-b-(3)-
(d) of the NIH Guidelines.

That paragraph would be modified to

read as follows:

This part of the NIH Guidelines specifies

physical containment guidelines for large-

scale (greater than 10 liters of culture)

research or production involving viable

organisms containng recombinant DNA
molecules. It shall apply to large-scale

research or production activities as specified

in Section III—B—5 of the Guidelines.

c. The third paragraph (first bullet)

will be modified to read:

Appendix K shall replace Appendix C
when quantities in excess of 10 liters of

culture are involved in research or

production.

d. An editorial modification,

substituting "Section 1B-D—4” for

“Section IV-D^4.” will be introduced

into the third paragraph of the

introduction. That paragraph will be

modified to read:

The institution shall appoint a biological

safety officer if it engages in large-scale

research or production activities involving

viable organisms containing recombinant

DNA molecules. The duties of the biological

safety officer shall include those specified in

Section IV-B-4 of the Guidelines.

2. Section VJ/-A. Selection of Physical

Containment Levels. This section will be

renumbered as Appendix K-I.

3. Section Vll-D. Pl-LS Level.

a. Section VII—B will be renumbered
as Appendix K— II.

b. Section VII-D-1 will be renumbered
to Appendix K-II-A and an editorial

modification will substitute "Appendix
G-II-A” for "Section II-B-1.” The last

sentence of Section VII—13—1 will read:

Volumes less than 10 liters may be handled

outside of a closed system or other primary

containment equipment provided all physical

containment requirements specified in

Appendix G-II-A of the Guidelines are met.

c. Section VII-B-2 will be renumbered
Appendix K-II-B and an editorial

modification will substitute "Appendix
K-II-C” for the current "Section VII-B-
3.” The first sentence of Section VII-B-2

would read:

Appendix K-II-D. Culture fluids (except as

allowed in Appendix K-II-C) shall not be

removed from a closed system or other

primary containment equipment unless the

viable organisms containing recombinant

DNA molecules have been inactivated by a

validated inactivation procedure.

d. In Section VII-B-6, an editorial

modification will change the language to

read:

Appendix K-Il-F. Emergency plans

required by Section lV-B-3-f shall include

methods and procedures for handling large

losses of culture on an emergency basis.

4. Section VII-C. P2-LS Level

a. Section VII-C will be renumbered
to Appendix K—III.

b. Section VII-C-1 will be renumbered
Appendix K-III-A and in the last

sentence of Section VII-C-1, an editorial

modification will substitute “Appendix
G-II-B" for the current "Section II-B-2."

c. Section VII-B-2 will be renumbered
to Appendix K-III-B and an editorial

modification will substitute "Appendix
K-III-C" for the current "Section VII'C-
3."

d. In Section VII-C-11, to be

renumbered Appendix K-III-K, an

editorial modification will substitute

"Section IV-B-3-f' for the current

"Section IV-D-3-d.”

5. Section Vll-D. P3-LS Level

a. Section VII-D will be renumbered
to Appendix K-IV.

b. Section VII-D-1 will be renumbered
to Appendix K-IV-A and an editorial

modification will substitute "Appendix
Ci— II—C" for the current "Section II—13—3."

c. Section VII-D-2 will be renumbered
to Appendix K-IV-B and an editorial

modification will substitute "Appendix
K-IV-C" for the current "Section IV-U-
3."

d. In Section VII-D-12, to be

renumbered Appendix K-IV-L. an
editorial modification will substitute

"Section IV-B-3-f' for the current

"Section IV-D-3-d."

e. In Section VII-D-14-a, to be

renumbered Appendix K-IV-N-1, an

editorial modification will substitute

"Appendix K-IV-M-1" for "Section VII—

D-13-a."

Note.—In addition, the language of

Section I1I-B-5 of the Guidelines would
also be modified to read as follows:

1 1 1—B—5. Experiments Involving More Thun
10 Liters of Culture. Thu appropriate

containment will be decided by the 1BC.

Where appropriate. Appendix K. Physical

Containment for Large-Scale Uses of
Organisms Containing Recombinant DNA
Molecules, should be used.

The proposal appeared in the March 4,

1983, Federal Register (48 FR 9437). One
comment was received during the

comment period. Dr. Irving S. Johnson of

Lilly Research Laboratories, a division

of Eli Lilly and Company, said Eli Lilly

and Company saw no need to

incorporate the Large-Scale

Recommendations into the Guidelines.

He said other agencies (NIOSH and
EPA) have the authority to deal with

manufacturing processes and these

agencies have undertaken evaluations of

recombinant DNA activities.

The RAC evaluated this proposal at

its April 11, 1983, meeting. Dr. Waitz and
Dr. Wensink said that incorporating the

Large-Scale Recommendations into the

Guidelines would aid investigators and
IBCs by having all the recommendations
together in one document. By a vote of

sixteen in favor, none opposed, and one
abstention, the RAC recommended this

action.

1 accept this recommendation.

II. Summary of Actions.

A. Appendix L—Field Testing of
Genetically Engineered Plants

Section III—A—2 is amended to read as

follows:

Deliberate release into the environment of

any organism containing recombinant DNA,
except certain plants as described in

Appendix I..

A new appendix, Appendix L, is

added as follows:

[1321
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Appendix L Unloose Into the Envimnnwn

‘

of Certain Plants

Appendix L-1. General Information.

Appendix L specifies conditions under

which certuin plants, as specified below, may
be approved for release into the environment.

Kxperiments in this category cannot be

initiated without submission or relevant

information on the proposed experiment to

N1H, review by the RAC Plant Working

Croup, and specific approval by Nil I. Such

experiments also require the approval of the

IBC before initiation. Information on specific

experiments which have been approved will

be available in ORDA and will be listed in

Appendix L—III when the Guidelines are

republished.

Experiments which do not meet the

specifications of Appendix L—II fall under

Section III—A and require RAC review and

NIH and IBC approval before initiation."

Appendix HI. Criteria Allowing Review

hv the RAC Plant Working Croup Without

the Requirement for Full RAC Review.

A.pproval may be granted by ORDA in

consultation with the RAC Plant Working
Group without the requirement for full RAC
review (IBC review is also necessary) for

growing plants containing recombinant DNA
in the field under the following conditions:

Appendix L.II—A. The plant species is a

cultivated crop of a genus that has no species

known to be a noxious weed.

Appendix HII-B. The introduced DNA
consists of well-characterized genes

containing no sequences harmful to humans,

animals, or plants.

Appendix L-II-C. The vector consists of

DNA (i) from exempt host-vector systems

(Appendix C); (ii) from plants of the same or

closely related species; (iii) from

nonpathogenic prokaryotes or nonpathogenic

lower eukaryotic plants; (iv) from plant

pathogens only if sequences causing disease

have been deleted; or (v) chimeric vectors

constructed from sequences defined in (i) to

(iv) above. The DNA may be introduced by
any suitable method.

Appendix L—II—D. Plants are grown in

controlled access fields under specified

conditions appropriate for the plant under

study and the geographical location. Such
conditions should include provisions for

using good cultural and pest control

practices, for physical isolation from plants of

the same species outside of the experimental
plot in accordance with pollination

characteristics of the species, and for

preventing plants containing recombinant
DNA from becoming established in the

environment. Review by the IBC should

include an appraisal by scientists

knowledgeable of the crop, its production

practices, and the local geographical

conditions. Procedures for assessing

alterations in and the spread of organisms
containing recombinant DNA must be

developed. The results of the outlined tests

must be submitted for review by the IBC.

Copies must also be submitted to the Plant

Working Croup of the RAC.
Appendix Hill. Specific Ao'trova/s.

Ii. Addition to Appendix D—Unloose of

Strains of Pseudomonas Syringae and
Erwinia Herbic.nl

The following paragraph is added to

Appendix D:

Appendix D-X. Permission is granted to

Drs. Steven I.indow and Nicholas Panopoulos

of the University of California, Berkeley, to

release under specified conditions

Pseudomonas syringae pv. syringae and
Erwinia herbicola carrying in vitro generated

deletions of all or part of the genes involved

in ice nucleation.

C. Modifications of Physical

Containment Recommendations for

Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules

1. Modification of Section VU-D-ti.

Section VII-D-6 is modified to read:

VII-D. A closed system used for the

propagation and growth of viable organisms

containing recombinant DNA molecules shall

beoperated so that the space above the

culture level will be maintained at a pressure

as low as possible, consistent with equipment
design, in order to maintain the integrity of

containment features.

2. Modification of Section VII-B-3.

Section VII-B-3 is modified to read:

VII-B-3. Sample collection from a closed

system, the addition of materials to a closed

system and the transfer of culture fluids from

one closed system to another shall be done in

a manner which minimizes the release of

aerosols or contamination of exposed
surfaces.

See D below for incorporation of these

sections in new Appendix K.

D. Incorporation Into Guidelines of
Physical Containment
Recommendations for Large-Scale Uses

of Organisms Containing Recombinant
DNA Molecules

The Physical Containment
Recommendations for Large-Scale Uses
of Organisms Containing Recombinant
DNA Molecules are incorporated into

the Guidelines as Appendix K. All

sections are renumbered. Minor
editorial changes are introduced through

the document to reflect the

modifications introduced into the

Guidelines since the Recommendations
were published in April 1980. Revisions

are introduced to reflect the decisions in

C above.

Additional Announcements of the

Director, NIAID

A. Modification of Section Ill-C

An Institutional Biosafety Committee

(IBC) commented that the text in the

first paragraph of Section Ill-C does not

make clear that the IBC must be notified

simultaneously with initiation of

experiments covered by this section.

The RAC, at its April 11, 1983, meeting

also recommended that the wording of

this section be clarified. Accordingly,

the first paragraph of Section Ill-C is

amended to read as follows:

Ill-C. Experiments that Require IRC Notice

Simultaneously with Initiation of
Experiments. Experiments not included in

Sections 1 1 1—A, III-B. Ill—D. and subsections of

these sections are to be considered in Section

III-C. All such experiments can be carried out

at Pi containment. For experiments in this

category, a registration document as

described in Section III-B must be dated and
signed by the investigator and filed with the

local IBC at the time of initiation of the

experiment: The IBC shall review all such

proposals, but IBC review prior to initiation

of the experiment is not required. (The reader

should refer to the policy statement in the

first two paragraphs of Section IV-A.)

B. Modification ofAppendix K-A

A representative of the Public and
Scientific Affairs Board of the American
Society for Microbiology commented
that a mechanism for establishing

requirements for P4 large-scale

containment is not specified in the new
Appendix K. Accordingly, the last

sentence of Appendix K-A is amended
to read as follows:

If necessary, these requirements will be

established by NIH on an individual basis.

C. Modifications to Appendix F-IV

Additional specific approvals for

experiments involving toxins are added
to Appendix F-IV.

OMB's "Mandatory Information

Requirements for Federal Assistance

Program Announcements” (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog ofFederal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every federal research

p rogram in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could

not be certain that every federal

program would be included as many
federal agencies, as well as private
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organizations, both national and
international, have elected to follow the

Nil I Guidelines. In lieu of the individual

program listing. Nil I invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalog of

Federal Domestic Assistance are

affected.

Dated: May 19. 1983

Richard M. Krause. M.D.,

Director. National Institute afAllergy anrl

Infectious Descases. National Institutes of

Health.
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I. Scope of the Guidelines

I-A. Purpose. The purpose of these

Guidelines is to specify practices for

constructing and handling (i)

recombinant DNA molecules and (ii)

organisms and viruses containing

recombinant DNA molecules.

I-B. Definition ofRecombinant DNA
Molecules. In the context of these

Guidelines, recombinant DNA molecules

are defined as either (i) molecules which
are constructed outside living cells by
joining natural or synthetic DNA
segments to DNA molecules that can
replicate in a living cell, or (ii) DNA
molecules that result from the

replication of those described in (i)

above.

Synthetic DNA segments likely to

yield a potentially harmful

polynucleotide or polypeptide (e.g., a

toxin or a pharmacologically active

agent) shall be considered as equivalent

to their natural DNA counterpart. If the

synthetic DNA segment is not expressed
in vivo as a biologically active

polynucleotide or polypeptide product, it

is exempt from the Guidelines.

I-C. General Applicability. The
Guidelines are applicable to all

recombinant DNA research within the

United States or its territories which is

conducted at or sponsored by an
Institution that receives any support for

recombinant DNA research from NIH.
This includes research performed by
NIH directly.

An individual receiving support for

research involving recombinant DNA
must be associated with or sponsored
by an Institution that can and does
assume the responsibilities assigned in

these Guidelines.

The Guidelines are also applicable to

projects done abroad if they are

supported by NIH funds. If the host
country, however, has established rules

for the conduct of recombinant DNA
projects, then a certificate of compliance
with those rules may be submitted to

NIH in lieu of compliance with the NIH
Guidelines. NIH reserves the right to

withhold funding if the safety practices
to be employed abroad are not
reasonably consistent with the NIH
Guidelines.

I-D. General Definitions. The
following terms, which are used
throughout the Guidelines, are defined
as follows:

I-D-l. "Institution" means any public
or private entity (including Federal,
State, and local government agencies).

l-D-2. "Institutional Biosafety
Committee" or “IBC" means a

committee that (i) meets the

requirements for membership specified
in Section IV-B-2, and (ii) reviews.

approves, and oversees projects in

accordance with the responsibilities

defined in Sections IV-B-2 and IV-B-3.

I-D-3. "NIH Office of Recombinant
DNA Activities” or "ORDA" means the

office within NIH with responsibility for

(i) reviewing and coordinating all

activities of NIH related to the

Guidelines, and (ii) performing other

duties as defined in Section IV-C-3.
I-D—4. "Recombinant DNA Advisory

Committee" or "RAC" means the public

advisory committee that advises the

Secretary, the Assistant Secretary for

Health, and the Director of the National

Institutes of Health concerning

recombinant DNA research. The RAC
shall be constituted as specified in

Section IV-C-2.

I-D-5. "Director, NIH" or "Director"

means the Director of the National

Institutes of Health or any other officer

or employee of NIH to whom authority

has been delegated.

II. Containment

Effective biological safety programs
have been operative in a variety of

laboratories for many years.

Considerable information, therefore,

already exists for the design of physical

containment facilities and the selection

of laboratory procedures applicable to

organisms carrying recombinant DNAs
[3-16]. The existing programs rely upon
mechanisnrls that, for convenience, can

be divided into two categories: (1) A set

of standard practices that are generally

used in microbiology laboratories, and
(ii) special procedures, equipment, and
laboratory installations that provide

physical barriers which are applied in

varying degrees according to the

estimated biohazard. Four levels of

physical containment, which are

designated as Pi, P2, P3, and P4 are

described in Appendix G. P4 provides

the most stringent containment
conditions. Pi the least stringent.

Experiments on recombinant DNAs,
by their very nature, lend themselves to

a third containment mechanism

—

namely, the application of highly

specific biological barriers. In fact,

natural barriers do exist which limit

either (i) the infectivity of a vector, or

vehicle, (plasmid or virus) for specific

hosts or (ii) its dissemination and
survival in the environment. The vectors

that provide the means for replication of

the recombinant DNAs and/or the host

cells in which they replicate can be

genetically designed to decrease by
many orders of magnitude the

probability of dissemination of

recombinant DNAs outside the

laboratory. Further details on biological

containment may be found in Appendix
I.

As these means of containment are

complementary, different levels of

containment appropriate for

experiments with different recombinants

can be established by applying various

combinations of the physical and
biological barriers along with a constant

use of the standard practices. We
consider these categories of

containment separately in order that

such combinations can be conveniently

expressed in the Guidelines.

In constructing the Guidelines, it was
necessary to defined boundary
conditions for the different levels of

physical and biological containment and
for the classes of experiments to which
they apply. We recognize that these

difinitions do not take into account all

existing and anticipated information on
special procedures that will allow

particular experiments to be carried out

under different conditions than

indicated here without affecting risk.

Indeed, we urge that individual

investigators devise simple and more
effective containment procedures and
that investigators and institutional

biosafety comittees recommend changes
in the Guidelines to permit their use.

III. Containment Guidelines for Covered
Experiments

Part III discusses experiments

involving recombinant DNA. These
experiments have been divided into four

classes:

III—A. Experiments which require

specific RAC review and NIH and IBC
approval before initiation of the

experiment;

III—B. Experiments which require IBC
approval before initiation of the

experiment;

IIIII—C. Experiments which require

IBC notification at the time of initiation

of the experiment;

III—D. Experiments which are exempt
from the procedures of the Guidelines.

If an experiment falls into both class

III—A and one of the other classes, the

rules pertaining to Class III—A must be
followed. If an experiment falls into

class III—D and into either class II I—B or

III—C as well, It can be considered

exempt from the requirements of the

Guidelines.

Changes in containment levels from

those specified here may not be

instituted without the express approval

of the Director, NIH. (See Sections IV-
C-l-b-{l), I V-C-l-b—(2). and
subsections.)

I II—A. Experiments that Require RAC
Review and NIH and IOC Approval
Before Initiation. Experiments in this

category cannot be initiated without

submission of relevant information on
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the proposed experiment to N1H, the

publication of the proposal in the

Federal Register for thirty days of

comment, review by the RAC, and
specific approval by NIH. The
containment conditions for such

experiments will be recommended by
RAC and set by NIH at the time of

approval. Such experiments also require

the approval of the IBC before initiation.

Specific experiments already approved
in this section and the appropriate

containment conditions are listed in

Appendices D and F. If an experiment is

similar to those listed in Appendices D
and F, ORDA may determine
appropriate containment conditions

according to case precedents under
Section IV-C-l-b-(3)-(g).

Ill—A—1. Deliberate formation of

recombinant DNAs containing genes for

the biosynthesis of toxic molecules
lethal for vertebrates at an LD*, of less

than 100 nanograms per kilogram body
weight fe.g., microbial toxins such as the

botulinum toxins, tetanus toxin,

diphtheria toxin, Shigella dysenteriae
neurotoxin). Specific approval has been
given for the cloning in E. Coli K-12 of

DNAs containing genes coding for the

biosynthesis of toxic molecules which
are lethal to vertebrates at 100

nanograms to 100 micrograms per

kilogram body weight. Containment
levels for these experiments are

specified in Appendix F.

Ill—A—2. Deliberate release into the

environment of any organism containing

recombinant DNA, except certain plants

as described in Appendix L.

1 1 1—A—3. Deliberate transfer of a drug

resistance trait to microorganisms that

are not known to acquire it naturally (2),

if such acquisition could compromise the

use of the'drug to control disease agents
in human or veterinary medicine or

agriculture.

Ill—B. Experiments that Require IBC
Approval Before Initiation. Investigators

performing experiments in this category
must submit to their Institutional

Biosafety Committee (IBC), prior to

initiation of the experiments, a

registration document that contains a

description of: (a) The source(s) of DNA,
(b) the nature of the inserted DNA
sequences, (c) the hosts and vectors to

be used, (d) whether a deliberate

attempt will be made to obtain

expression of a foreign gene, and, if so,

what protein will be produced, and (e)

the containment conditions specified in

these Guidelines. This registration

document must be dated and signed by
the investigator and filed only with the

local IBC. The IBC shall review all such

proposals prior to initiation of the

experiments. Requests for lowering of

containment for experiments in this

category will be considered by Nil I.

(See Section IV—C—1—b— (3).)

Ill—B— 1. Experiments Using Human or

Animal Pathogens (Class 2, Class 3.

Class 4, or Class 5 Agents (Ij) as Host-

Vector Systems.
I II—B—1—a. Experiments involving the

introduction of recombinant DNA into

Class 2 agents can be carried out at P2

containment.
Ill—B—1—b. Experiments involving the

introduction of recombinant DNA into

Class 3 agents can be carried out at P3

containment.

III-B-l-c. Experiments involving the

introduction of recombinant DNA into

Class 4 agents can be carried out at P4

containment.

Ill—B—1—d. Containment conditions for

experiments involving the introduction

of recombinant DNA into Class 5 agents

will be set on a case-by-case basis

following ORDA review. A USDA
permit is required for work with Class 5

agents [18, 20).

Ill—B—

2

. Experiments in Which DNA
from Human or Animal Pathogens
(Class 2, Class 3, Class 4. or Class 5

Agents [1]) is Closed in Nonpathogenic
Prokaryotic or Lower Eukaryotic Host-
Vector Systems.

Ill—B—2—a. Recombinant DNA
experiments in which DNA from Class 2

or Class 3 agents [1] is transferred into

nonpathogenic prokaryotes or lower
eukaryotes may be performed under P2

containment. Recombinant DNA
experiments in which DNA from Class 4

agents is transferred into nonpathogenic
prokaryotes or lower eukaryotes can be
performed at P2 containment after

demonstration that only a totally and
irreversibly defective fraction of the

agent's genome is present in a given

recombinant. In the absence of such a

demonstration, P4 containment should

be used. Specific lowering of

containment to Pi for particular

experiments can be approved by the

IBC. Many experiments in this category
will be exempt from the Guidelines. (See

Sections III—D—4 and III—D—5.)

Experiments involving the formation of

recombinant DNAs for certain genes
coding for molecules toxic for

vertebrates require RAC review and
NIH approval (see Section III—A—1), or

must be carried out under NIH specified

conditions as described in Appendix F.

Ill—B—2—b. Containment conditions for

experiments in which DNA from Class 5

agents is transferred into nonpathogenic
prokaryotes or lower eukaryotes will be
determined by ORDA following a case-

by-case review. A USDA permit is

required for work with Class 5 agents

[18, 20).

1 1 1—B—3. Experiments Involving the

Use of Infectious Animal or Plant

Viruses or Defective Animal or Plant

Viruses in the Presence of Helper Virus

in Tissue Culture Systems.

Caution: Special care should be used
in the evaluation of containment levels

for experiments which are likely to

either enhance the pathogenicity (e.g..

insertion of a host oncogene) or to

extend the host range (e.g., introduction

of novel control elements) of viral

vectors under conditions which permit a

productive infection. In such cases,

serious consideration should be given to

raising the physical containment by at

least one level.

Note.—Recombinant DNA molecules which
contain less than two-thirds of the genome of

any eukaryotic virus (all virus from a single

Family (17) being considered identical (19])

may be considered defective and can be
used, in the absence of helper, under the

conditions specified in Section 111—C.

Ill—B—3—a. Experiments involving the

use of infectious Class 2 animal viruses

[1], or defective Class 2 animal viruses

in the presence of helper virus, can be

performed at P2 containment.

Ill—B—3—b. Experiments involving the

use of infectious Class 3 animal viruses

[1], or defective Class 3 animal viruses

in the presence of helper virus, can be

carried out at P3 containment.

Ill—B—3—c. Experiments involving the

use of infectious Class 4 viruses (1), or

defective Class 4 viruses in the presence

of helper virus, may be carried out under
P4 containment.

II I—B—3—d. Experiments involving the

use of infectious Class 5 [1] viruses, or

defective Class 5 viruses in the presence
of helper virus will be determined on a

case-by-case basis following ORDA
review. A USDA permit is required for

work with Class 5 pathogens (18, 20).

Ill—B—3—e. Experiments involving the

use of infectious animal or plant viruses,

or defective animal or plant viruses in

the presence of helper virus, not covered

by Sections III—B—3—a. III—B—3—b. III—B—

3-c, or III—B—3—d may be carried out

under PI containment.

Ill—B—4. Recombinant DNA
Experiments Involving Whole Animals
or Plants.

1 1 1—B—4—a . DNA from any source

except for greater than two-thirds of a

eukaryotic viral genome may be
transferred to any non-human
vertebrate organism and propagated
under conditions of physical

containment comparable to PI and
appropriate to the organism under study

[2). It is important that the investigator

demonstrate that the fraction of the viral

genome being utilized does not lead to

productive infection. A USDA permit is

required for work with Class 5 agents

[18,20].
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III— E3—4—b. For all experiments

involving whole animals and plants and
not covered by III—B

—

4—a. the

appropriate containment will be

determined by the IBC.

Ill—B—5. Experiments Involving More
Than 10 Liters of Culture. The
appropriate containment will be decided

by the IBC. Where appropriate, the

large-scale containment

recommendations of the HIH should be

used (45 FR 24966).

Ill—C. Experiments that Require IBC
Notice Simultaneously with Initiation of
Experiments. Experiments not included

in Sections III—A. Ill—B. Ill—D. and
subsections of these Sections are to be

considered in Section III-C. All such

experiments can be carried out at Pi

containment. For experiments in this

category, a registration document us

described in Section III—B must be dated
and signed by the investigator and filed

with the local IBC at the time of

initiation of the experiment. The IBC
shall review all such proposals, but IBC
review prior to initiation of the

experiment is not required. (The reader
should refer to the policy statement in

the first two paragraphs of Section IV-
A.)

For example, experiments in which all

components derive from non-pathogenic
prokaryotes and non-pathogenic lower
eukaryotes fall under Section III-C and
can be carried out at Pi containment.

Caution: Experiments Involving
Formation of Recombinant DNA
Molecules Containing no more Than
Two-Thirds of the Genome of any
Eukaryotic Virus. Recombinant DNA
molecules containing no more than two-
thirds of the genome of any eukaryotic
virus (all viruses from a single Family

(17] being considered identical [19]) may
be propagated and maintained in cells in

tissue culture using Pi containment. For
such experiments, it must be shown that

the cells lack helper virus for the

specific Families of defective viruses

being used. If helper virus is present,

procedures specified under Section III—

B-3 should be used. The DNA may
contain fragments of the genome of
viruses from more than one Family but
each fragment must be less than two-
thirds of a genome.

Ill-D. Exempt Experiments. The
following recombinant DNA molecules
are exempt from these Guidelines and
no registration with the IBC is

necessary.

III-D-1. Those that are not in

organisms or viruses.

III-D-2. Those that consist entirely of
DNA segments from a single non-
chromosomal or viral DNA source,
though one or more of the segments may
be a synthetic equivalent.

Ill—0—3. Those that consist entirely of

DNA from a prokaryotic host, including

its indigenous plasmids or viruses, when
propagated only in that host (or a

closely related strain of the same
species) or when transferred to another

host by well established physiological

means; also, those that consist entirely

of DNA from an eukaryotic host,

including its chloroplasts,

mitrochondria, or plasmids (but

excluding viruses), when propagated

only in that host (or a close related

strain of same species).

II1-D-4. Certain specified recombinant

DNA molecules that consist entirely of

DNA segments from different species

that exchange DNA by known
physiological processes, though one or

more of the segments may be a synthetic

equivalent. A list of such exchangers
will be prepared and periodically

revised by the Director, NIH, with

advice of the RAC, after appropriate

notice and opportunity for public

comment. (See Section IV-C-l-b-(l)-

(c).) Certain classes are exempt as of

publication of these Revised Guidelines.

The list is in Appendix A. An updated

list may be obtained from the Office of

Recombinant DNA Activities, National

Institutes of Health, Bcthcsda, Maryland
20205.

III—D—5. Other classes of recombinant

DNA molecules, if the Director, NIH,
with advice of the RAC, after

appropriate notice and opportunity for

public comment, finds that they do not

present a significant risk to health or the

environment. (See Section IV-C-l-b-

( 1
)—(c) . )

Certain classes are exempt as of

publication of these Revised Guidelines.

The list is in Appendix C. An updated
list may be obtained from the Office of

Recombinant DNA Activities, National

Institutes of Health, Bethesda, Maryland
20205.

IV. Roles and Responsibilities

IV-A. Policy. Safety in activities

involving recombinant DNA depends on
the individual conducting them. The
Guidelines cannot anticipate every

possible situation. Motivation and good,
judgment are the key essentials to

protection of health and the

environment.

The Guidelines are intended to help

the Institution, the Institutional

Biosafety Committee (IBC), the

Biological Safety Officer, and the

Principal Investigator determine the

safeguards that should be implemented.
These Guidelines will never be complete
or final, since all conceivable

experiments involving recombinant
DNA cannot be foreseen. Therefore, it is

the responsibility of the Institution and
those associated with it to adhere to the

intent of the Guidelines as well as to

their specifics.

Each Institution (and the IBC acting

on its behalf) is responsible for ensuring

that recombinant DNA activities comply
with the Guidelines. General recognition

of institutional authority and
responsibility properly establishes

accountability for safe conduct of the

research at the local level.

The following roles and
responsibilities constitute an

administrative framework in which
safety is an essential and integral part of

research involving recombinant DNA
molecules. Further clarifications and
interpretations of roles and
responsibilities will be issued by NIH as

necessary.

IV-B. Responsibilities of the

Institution.

IV-B-1. General Information. Each
Institution conducting or sponsoring

recombinant DNA research covered by
these Guidelines is responsible for

ensuring that the research is carried out

in full conformity with the provisions of

the Guidelines. In order to fulfill this

responsibility, the Institution shall:

IV-B-l-a. Establish and implement
policies that provide for the safe

conduct of recombinant DNA research

and that ensure compliance with the

Guidelines. The Institution, as part of its

general responsibilities for implementing

the Guidelines, may establish additional

procedures, as deemed necessary, to

govern the Institution and its

components in the discharge of its

responsibilities under the Guidelines.

This may include (i) statements

formulated by the Institution for general

implementation of the Guidelines and
(ii) whatever additional precautionary

steps the Institution may deem
appropriate.

IV-B-l-b. Establish an Institutional

Biosafety Committee (IBC) that meets

the requirements set forth in Section IV-

B-2 and carries out the functions

detailed in Section IV-B—3.

IV-B-l-c. If the Institution is engaged
in recombinant DNA research at the 1*3

or P4 containment level, appoint a

Biological Safety Officer, (BSO), who
shall be a member of the IBC and carry

out the duties specified in Section IV-B-

4.

IV-B-l-d. Require that investigators

responsible for research covered by
these Guidelines comply with the

provisions of Section IV-B-5, and assist

investigators to do so.

IV-B-l-c. Ensure appropriate training

for the IBC chairperson and members,
ihe BSO, Principal Investigators (Pis),

Hnd laboratory stuff regarding the

Guidelines, their implementation, and

r i39i



24560 Federal Register / Vol. 48, No. 106 / Wednesday, June 1. 1983 / Notices

laboratory safety. Responsibility for

training IBC members may be carried

out through the IBC chairperson.

Responsibility for training laboratory

staff may be carried out through the PI.

The Institution is responsible for seeing

that the PI has sufficient training, but

may delegate this responsibility to the

IBC.

IV-B-l-f. Determine the necessity, in

connection with each project, for health

surveillance of recombinant DNA
research personnel, and conduct, if

found appropriate, a health surveillance

program for the project. [The Laboratory
Safety Monograph (LSM) discusses

various possible components of such a

program—for example, records of agents

handled, active investigation of relevant

illnesses, and the maintenance of serial

serum samples for monitoring serologic

changes that may result from the

employees' work experience. Certain

medical conditions may place a

laboratory worker at increased risk in

any endeavor where infectious agents

are handled. Examples given the LSM
include gastrointestinal disorders and
treatment with steroids,

immunosuppressive drugs, or

antibiotics. Workers with such disorders

or treatment should be evaluated to

determine whether they should be
engaged in research with potentially

hazardous organisms during their

treatment or illness. Copies of the LSM
are available from ORDA.j

IV-B-l-g. Report within 30 days to

ORDA any significant problems with

any violations of the Guidelines and
significant research-related accidents

and illnesses, unless the institution

determines that the PI or IBC has done
so.

1V-B-2. Membership and Procedures

of the IBC. The Institution shall

establish an Institutional Biosafety

Committee (IBC) whose responsibilities

need not be restricted to recombinant
DNA. The committee shall meet the

following requirements:

IV-B-2-a. The IBC shall comprise no
fewer than five members so selected

that they collectively have experience
and expertise in recombinant DNA
technology and the capability to assess
the safety of recombinant DNA research

experiments and any potential risk to

public health or the environment. At
least two members shall not be
affiliated with the Institution (apart from
their membership on the IBC) and shall

represent the interest of the surrounding
community with respect to health and
protection of the environment. Members
meet this requirement if, for example,
they are officials of State or local public

health or environmental protection

agencies, members of other local

governmental bodies, or persons active

in medical, occupational health, or

environmental concerns in the

community. The Biological Safety

Officer (BSO), mandatory when
research is being conducted at the P3

and P4 levels, shall be a member. (See

Section IV-B—4.)

IV-B-2-b. In order to ensure the

competence necessary to review

recombinant DNA activities, it is

recommended that (i) the IBC include

persons with expertise in recombinant
DNA technology, biological safety, and
physical containment; (ii) the IBC
include, or have available as

consultants, persons knowledgeable in

institutional commitments and policies,

applicable law, standards of

professional conduct and practice,

community attitudes, and the

environment; and (iii) at least one
member be from the laboratory

technical staff.

IV-B-2-c. The Institution shall

identify the committee members by
name in a report to the NIH Office of

Recombinant DNA Activities (ORDA)
and shall include relevant background
information on each member in such

form and at such times as ORDA may
require.

IV-B-2-d. No member of an IBC may
be involved (except to provide

information requested by the IBC) in the

review or approval of a project in which
he or she has been, or expects to be,

engaged or has a direct financial

interest.

IV-B-2-e. The Institution, who is

ultimately responsible for the

effectiveness of the IBC, may establish

procedures that the IBC will follow in its

initial and continuing review of

applications, proposals, and activities.

(IBC review procedures are specified in

Section IV-B-3-a.)

IV-B-2-f. Institutions are encouraged
to open IBC meetings to the public

whenever possible, consistent with

protection of privacy and proprietary

interests.

IV-B-2-g. Upon request, the

Institution shall make available to the

pdblic all minutes of IBC meetings and
documents submitted to or received

from funding agencies which the latter

are required to make available to the

public. If comments are made by
members of the public on IBC actions,

the Institution shall forward to NIH both

the comments and the IBC's response.

IV-B-3. Functions of the IBC. On
behalf of the Institution, the IBC is

responsible for:

IV-B-3-a. Reviewing for compliance
with the NIH Guidelines recombinant

DNA research as specified in Part 111

conducted at or sponsored by the

Institution, and approving those

research projects that it finds are in

conformity with the Guidelines. This

review shall include:

IV—E3—3—a—( 1 ) . An independent

assessment of the containment levels

required by these Guidelines for the

proposed research, and

IV-B-3-a-{2). An assessment of the

facilities, procedures, and practices, and
of the training and expertise of

recombinant DNA personnel.

IV-B-3-b. Notifying the Principal

Investigatior (PI) of the results of their

review.

IV-B-3-c. Lowering containment
levels for certain experiments as

specified in Sections III—B— 2.

IV-B-3-d. Setting containment levels

as specified in Section III—B—4—b and III—

B-5.

IV-B-3-e. Reviewing periodically

recombinant DNA research being

conducted at the Institution, to ensure

that the requirements of the Guidelines

are being fulfilled.

IV-B-3-f. Adopting emergency plans

covering accidential spills and
personnel contamination resulting from

such research.

Note.—Basic elements in developing

specific procedures for dealing with major

spills of potentially hazardous materials in

the laboratory are detailed in the Laboratory

Safety Monograph (LSM). Included are

information and references on

decontamination and emergency plans. NIH
and the Centers for Disease Control are

available to provide consultation, and direct

assistance if necessary, as posted in the LSM.
The Institution shall cooperate with the State

and local public health departments,

reporting any significant research-related

illness or accident that appears to be a

hazard to the public health.

IV-B-3-g. Reporting within 30 days to

the appropriate institutional official and
to the NIH Office of Recombinant DNA
Activities (ORDA) and significant

problems with or violations of the

Guidelines, and any significant

research-related accidents or illnesses,

unless the IBC determines that the PI

has done so.

IV-B-3-h. The IBC may not authorize

initiation of experiments not explicitly

covered by the Guidelines until NIH
(with the advice of the RAC when
required) establishes the containment

requirement.

IV-B-3-i. Performing such other

functions as may be delegated to the

IBC under Section IV-B-1.

I V-B-4. Biological Safety Officer. The
Institution shall appoint a BSO if it

engages in recombinate DNA research

at the P3 of P4 containment level. The
officer shall be a member of the
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Institutional Biosafety Committee (IBC),

and his or her duties shall include (but

need not be limited to):

IV-B-4-a. Ensuring through periodic

inspections that laboratory standards

are rigorously followed;

IV-B-4-b. Reporting to the IBC and
the Institution all significant problems
with and violations of the Guidelines

and all significant research-related

accidents and illnesses of which BSO
becomes aware, unless the BSO
determines that the Principal

Investigator (PI) has done so;

IV-B-^l-c. Developing emergency
plans for dealing with accidental spills

and personnel contamination, and
investigating recombinant DNA research

laboratory accidents;

IV-B-4-d. Providing advice on
laboratory security;

IV-B-M-e. Providing technical advice

to tfie PI and the IBC on research safety

procedures.

Note.—See Laboratory Safety Monograph
for additional information on the duties of the

I1SO.

IV-B-5. Principal Investigator. On
behalf of the Institution, the PI is

responsible for complying fully with the

Guidelines in conducting any
recombinant DNA research.

IV-B-5-a. PI—General. As part of this

special responsibility, the PI shall:

IV-B-5-a-(l). Initiate or modify no
recombinant DNA research requiring

approval by the IBC prior to initiation

(see Sections III—A and III—B) until that

research, or the proposed modification

thereof, has been approved by the IBC
and has met all other requirements of

the Guidelines;

IV-B-5-a-(2). Determine whether
experiments are covered by Section III—

C and follow the appropriate

procedures;

IV-B-5-a-(3). Report within 30 days to

the IBC and NIH (ORDA) all significant

problems with and violations of the

Guidelines and all significant research-

related accidents and illnesses;

IV-B-5-a-(4). Report to the IBC and to

NIH (ORDA) new information bearing
on the Guidelines;

I V-B-5-a-(5). Be adequately trained

in good microbiological techniques;
I V—B—5—a— (G). Adhere to IBC-approved

emergency plans for dealing with

accidental spills and personnel
contamination; and

IV-B-5-a-(7). Comply with shipping
requirements for recombinant DNA
molecules. (See Appendix H for shipping
requirements and the Laboratory Safety
Monograph for technical

recommendations.)
JV-B-5-b. Submissions by the P! to

Mil. The RI shall:

IV—B--5—b— ( 1 ). Submit information to

NIH (ORDA) in order to have new host-

vector systems certified;

I V— T3—5—b— (2). Petition NIH, with

notice to the IBC. for exemptions to

these Guidelines;

IV—B—5—b— (3). Petition NIH, with

concurrence of the IBC, for approval to

conduct experiments specified in

Section III—A of the Guidelines;

IV—B—5— 1>—(4). Petition NIH for

determination of containment for

experiments requiring case-by-case

review;

IV—B—5—b—(5). Petition NIH Tor

determination of containment for

experiments not covered by the

Guidelines.

IV-B-5-c. Submissions by the PI to

the IBC. The PI shall:

I V-B~5-c-(l). Make the initial

determination of the required levels of

physical and biological containment in

accordance with the Guidelines;

IV—B—5—c-(2). Select appropriate

microbiological practices and laboratory

techniques to be used in the research;

IV-B-5-c-(3). Submit the initial

research protocol if covered under
Guidelines Sections III—A, III—B, or III—C
(and also subsequent changes—e.g.,

changes in the source of DNA or host-

vector system) to the IBC for review and
approval or disapproval; and

IV-B-5-c-(4). Remain in

communication with the IBC throughout

the conduct of the project.

IV-B-5-d. PI Responsibilities Prior to

Initiating Research. The PI is

responsible for;

IV—B—5—d—( 1 ). Making available to the

laboratory staff copies of the protocols

that describe the potential biohazards

and the precautions to be taken;

IV-B-5-d-(2). Instructing and training

staff in the practices and techniques

required to ensure safety and in the

procedures for dealing with accidents;

and
IV—B—5—d— ( 3 ) . Informing the staff of

the reasons and provisions for any
precautionary medical practices advised

or requested, such as vaccinations or

serum collection.

IV-B-5-e. PI Responsibilities During
the Conduct of the Research. The PI is

responsible for:

IV-B-5-e-(l). Supervising the safely

performance of the staff to ensure that

the required safety practices and
techniques are employed;

IV-B-5-e-(2). Investigating and
reporting in writing to ORDA, the

Biological Safety Officer (where
applicable), and the IBC any significant

problems pertaining to the operation

and implementation of containment

practices and proci dures;

I V-B-5-e-(3). Correcting work errors

and conditions that may result in the

release of recombinant DNA materials;

(V-B~5-e-(4). Ensuring the integrity of

the physical containment (e.g., biological

safety cabinets) and the biological

containment (e.g., purity, and genotypic

and phenotypic characteristics).

IV-C. Responsibilities of NIH.

IV-C-1. Director. The Director. NIH, is

responsible for (i) establishing the NIH
Guidelines for Research Involving

Recombinant DNA Molecules, (ii)

overseeing their implementation, and
(iii) their final interpretation.

The Director has responsibilities

under the Guidelines that involve the

NIH Office of Recombinant DNA
Activities (ORDA) and the Recombinant
DNA Advisory Committee (RAC).

ORDA's responsibilities under the

Guidelines are administrative. Advice
from the RAC is primarily scientific and
technical. In certain circumstances,

there is specific opportunity for public

comment, with published response,

before final action.

lV-C-l-a. General Responsibilities of
the Director, NIH. The responsibilities

of the Director shall include the

following;

IV-C-l-a(l). Promulgating

requirements as necessary to implement

the Guidelines;

IV-C-1 -a~(2). Establishing and
maintaining the RAC to carry out the

responsibilities set forth in Section IV-

C-2. The RAC’s membership is specified

in its charter and in Section IV-C-2;

I V—C— 1 a—(3). Establishing and
maintaining ORDA to carry out the

responsibilities defined in Section IV-C-
3; and

I V-C-l-a-(4). Maintaining the Federal

Interagency Advisory Committee on
Recombinant DNA Research established

by the Secretary, HEW (now HHS), for

advice on the coordination of all Federal

programs and activities relating to

recombinant DNA, including activities

of the RAC. (See Appendix J.)

IV-C-l-b. Specific Responsibilities of
the Director. NIH. In carrying out the

responsibilities set forth in this Section,

the Director or a designee shall weigh

each proposed action, through

appropriate analysis and consultation,

to determine that it complies with the

Guidelines and presents no significant

risk to health or the environment.

IV-C-l-b-(l). Major Actions. To
execute major actions tire Director must
seek the advice of the RAC and provide
an opportunity for public and Federal

agency comment. Specifically, the

agenda of the RAC meeting citing the

major actions will be published in the

Federal Register at least 30 days before
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the meeting, and the Director will also

publish the proposed actions in the

Federal Register for comment at least 30

days before the meeting. In addition, the

Director's proposed decision, at his

discretion, may be published in the

Federal Register for 30 days of comment
before final action is taken.

The Director's final decision, along
with response to the comments, will be
published in the Federal Register and
the Recombinant DNA Technical
Bulletin. The RAC and IBC chairpersons
will be notified of this decision:

IV—C—1—a—(1)—(a). Changing
containment levels for types of

experiments that are specified in the

guidelines when a major action is

involved:

IV-C-l-(b). Assigning containment
levels for types of experiments that are

not explicitly considered in the

Guidelines when a major action is

involved;

IV—C—1—b— (1 )—(c). Promulgating and
amending a list of classes of

recombinant DNA molecules to be
exempt from these guidelines because
they consist entirely of DNA segments
from species that exchange DNA by
known physiological processes, or

otherwise do not present a significant

risk to health or the environment;
IV—C— 1 1—b—(1 )—(d). Permitting

experiments specified by Section III—

A

of the Guidelines;

I V—C—1—b— ( 1 )—(e). Certifying new host-

vector systems, with the exception of

minor modifications of already certified

systems (the standards and procedures
for certification are described in

Appendix I-II-A. Minor modifications

constitute, for example, those of minimal
or no consequence to the properties

relevant to containment); and
IV-C-l-b-(b)-(f). Adopting other

changes in the Guidelines.

IV—C—1—b—(2). Lesser Actions. To
execute lesser actions, the Director must
seek the advice of the RAC. The
Director’s decision will be transmitted to

the RAC and IBC chairpersons and
published in the Recombinant DNA
Technical Bulletin:

IV—C—1—b—(2)—(a). Interpreting and
determining containment levels, upon
request by ORDA;

IV—C—1—b—(2)—(b). Changing
containment levels for experiments that

are specified in the Guidelines (see

Section III);

IV—C—1—b—(2)—(c). Assigning
containment levels for experiments not

explicitly considered in the Guidelines;
I V—C—1—b—(2)—(d). Revising the

"Classification of Etiologic Agents" for

the purpose of these Guidelines (1).

IV-C-l-b-(3). Other Actions. The
Director's decision will be transmitted to

the RAC and IBC chairpersons and
published in the Recombinant DNA
Technical Bulletin:

IV-C-l-b-(3)-(a). Interperting the

Guidelines for experiments to which the

Guidelines specifically assign

containment levels;

IV—C—1 —b— ( 3 )—( b ) . Setting containment
under Section III-B-l-d and Section III—

B-3-d;

IV—C—1—b—(3)—(c). Approving minor
modifications of already certified host-

vector systems (the standards and
procedures for such modifications are

described in Apprendix I— II);

IV—C—1—b—(3)—(d). Decertifying

already certified host-vector systems;
IV—C—1—b—(3)—(e). Adding new entries

to the list of molecules toxic for

vertebrates (see Appendix F);

IV—C—1—b—(3)— (f). Approving the

cloning of toxin genes in host-vector

systems other than e. coli K-12 (See

Appendix F); and
IV-C-l-b-(3)-(g). Determining

appropriate containment conditions for

experiments according to case

precedents developed under Section IV-

C—1—b—( 2 )—(c )

.

IV—C—1—b—(4). The Director shall

conduct, support, and assist training

programs in laboratory safety for

Institutional Biosafety Committee
members, Biological Safety Officers,

Principal Investigators, and laboratory

staff.

IV-C-2. Recombinant DNA Advisory
Committee. The NIH Recombinant DNA
Advisory Committee (RAC) is

responsible for carrying out specified

functions cited below as well as others

assigned under its charter or by the

Secretary, HHS, the Assistant Secretary

for Health, and the Director, NIH.
The members of the committee shall

be chosen to provide, collectively,

expertise in scientific fields relevant to

recombinant DNA technology and
biological safety—e.g., microbiology,

molecular biology, virology, genetics,

epidemiology, infectious diseases, the

biology of enteric organisms, 'botany,

plant pathology, ecology, and tissue

culture. At least 20 percent of the

members shall be persons
knowledgeable in applicable law,

standards of professional conduct and
practice, public attitudes, the

environment, public health, occupational

health, or related fields. Representatives

from Federal agencies shall serve as

nonvoting membeis. Nominations for the

RAC may be submitted to the NIH
Office of Recombinant DNA Activities,

Bethesda, Md. 20205.

All meetings of the RAC will be

announced in the Federal Register,

including tentative agenda items, 30

days in advance of the meeting, with

final agendas (if modified) available at

least 72 hours before the meeting. No
item defined as a major action under
Section IV—C—1 —b—( 1 )

may be added to

an agenda after it appears in the Federal

Register.

The RAC shall be responsible for

advising the Director, NIH, on the

actions listed in Section IV—C—1—b—(1

)

and IV-C-l-b-(2).

IV-C-3. The Office of Recombinant
DNA Activities. ORDA shall serve as a

focal point for information on
recombinant DNA activities and provide
advice to all within and outside NIH,
including Institutions, Biological Safety

Committees, Principal Investigators,

Federal agencies, State and local

governments, and institutions in the

private sector. ORDA shall carry out

such other functions as may be
delegated to it by the Director, NIH,
including those authorities described in

Section IV—C—1—b—(3). In addition.

ORDA shall be responsible for the

following:

• IV-C-3-a. Reviewing and approving

Institutional Biosafety Committee (IBC)

membership;

IV-C-3-b. Publishing in the Federal

Register:

IV-C-3-b-(l). Announcements of

Recombinant DNA Advisory Committee
(RAC) meetings and agendas at least 30

days in advance;

Note.—If the agenda for an RAC meeting is

modified, ORDA shall make the revised

agenda available to anyone, upon request, at

least 72 hours in advance of the meeting.

I V-C-3-b-(2). Proposed major actions

of the type falling under Section IV-C-
l-b-(l) at least 30 days prior to the RAC
meeting at which they will be

considered; and

IV—C—3—b— (3). The NIH Director’s final

decision on recommendations made by
the RAC.
IV-C-3-c. Publishing the Recombinant

DNA Technical Bulletin; and

IV-C-3-d. Serving as executive

secretary of the RAC.

IV-C-4. Other NIH Components..
Other NIH components shall be
responsible for certifying P4 facilities,

inspecting them periodically, and
inspecting other recombinant DNA
facilities as deemed necessary.

IV-D. Compliance. As a condition lor

NIH funding of recombinant DNA
research, Institutions must ensure that

such research conducted at or

sponsored by the Institution,

irrespective of the source of funding,

shall comply with these Guidelines. The
policies on noncompliance are as

follows:
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IV-D-1. All NIH-funded projects

involving recombinant DNA techniques

must comply with the NIH Guidelines.

Noncompliance may result in (i)

suspension, limitation, or termination of

financial assistance for such projects

and of NIH funds for other recombinant

DNA research at the Institution, or (ii) a

requirement for prior NIH approval of

any or all recombinant DNA projects at

the Institution.

IV-D-2. All non-NIH funded projects

involving recombinant DNA techniques

conducted at or sponsored by an

Institution that receives NIH funds for

projects involving such techniques must
comply with the NIH Guidelines.

Noncompliance may result in (i)

suspension, limitation, or termination of

NIH funds for recombinant DNA
research at the Institution, or (ii) a

requirement for prior NIH approval of

any or all recombinant DNA projects at

the Institution.

IV-D-3. Information concerning

noncompliance with the Guidelines may
be brought forward by any person. It

should be delivered to both NIH
(ORDA) and the relevant Institution.

The Institution, generally through the

IBC, shall take appropriate action. The
Institution shall forward a complete

report of the incident to ORDA,
recommending any further action

indicated.

IV-D-4. In cases where NIH proposes
to suspend, limit, or terminate financial

assistance because of noncompliance
with the Guideline, applicable DHHS
and Public Health Service procedures

shall govern.

See Appendix
J
for information on the

Federal Interagency Advisory
Committee on Recombinant DNA
Research.
IV-D-5. Voluntary Compliance. Any

individual, corporation, or institution

that is not otherwise covered by the

Guidelines is encouraged to conduct
recombinant DNA research activities in

accordance with the Guidelines, through
the procedures set forth in Part VI.

V. Footnotes and References of Sections I— I

V

1. The original reference to organisms as
Class 1, 2, 3, 4, or 5 refers to the classification

in the publication Classification of Etiologic
Agents on the Basis of Hazard. 4th Edition,

July 1974; U.S. Department of Health,
Education, and Welfare. Public Health
Service, Centers for Disease Control. Office
of Biosafety. Atlanta, Georgia 30333.

The Director, NIH, with advice of the

Recombinant DNA Advisory Committee, may
revise the classification for the purposes of

these Guidelines (see Section IV—C— 1 —b—(2)—
( d ) ) . The revised list of organisms in each
class is reprinted in Appendix B to these
Guidelines.

2. In Part 111 of the Guidelines, there are a

number of places where judgments are to be

made. In all these cases the principal

investigator is to make the judgment on these

matters as part of his responsibility to "make
the initial determination on the required

levels of physical and biological containment

in accordance with the Guidelines" (Section

I V—E3—5—c—(1 )). In the cases falling under

Sections III—A, -B, or -C, this judgment is to

be reviewed and approved by the

Institutional Biosafety Committee as part of

its reponsibility to make "an independent

assessment of the containment levels

required by these Guidelines for the proposed

research" (Section lV-B-3-a-(l)). If the IBC
wishes, any specific cases may be referred to

the NIH Office of Recombinant DNA
Activities as part of ORDA’s functions to

"provide advice to all within and outside

NIH” (Section IV-C-3), and ORDA may
request advice from the Recombinant DNA
Advisory Committee as part of the RAC's
responsibility for “interpreting and
determining containment levels upon request

by ORDA" (Section IV-C-l-b-(2)-(a
)
).

3. Laboratory Safety at the Center for
Disease Control (Sept. 1974). U.S. Department
of Health Education and Welfare Publication

No. CDC 75-8118.

4. Classification of Etiologic Agents on the

Basis of Hazard. (4th Edition, July 1974). U.S.

Department of Health, Education and
Welfare. Public Health Service. Centers for

Disease Control, Office of Biosafety, Atlanta,

Georgia 30333.

5. National Cancer Institute Safety

Standards for Research Involving Oncogenic
Viruses (Oct. 1974). U.S. Department of

Health. Education and Welfare Publication

No. (NIH) 75-790.

6. National Institutes ofHealth Biohazards

Safety Guide (1974). U.S. Department of

Health, Education, and Welfare, Public

Health Service, National Institutes of Health.

U.S. Government Printing Office, Stock No.

1740-00383.

7. Biohazards in Biological Research

(1973). A. Heilman, M. N. Oxman, and R.

Pollack (ed.) Cold Spring Harbor Laboratory.

8. Handbook of Laboratory Safety (1971).

Second edition. N. V. Steere (ed.). The
Chemical Rubber Co.. Cleveland.

9. Bodily, J. L. (1970). General
Administration of the Laboratory, H. L.

Bodily, E. L. Updyke, and J. O. Mason (eds.),

Diagnostic Procedures for Bacterial, Mycotic
and Parasitic Infections. American Public

Health Association, New York, pp. 11-28.

10. Darlow, H. M. (1969). Safety in the

Microbiological Laboratory. In J. R. Norris

and D. W. Robbins (ed.), Methods in

Microbiology. Academic Press, Inc. New York

pp. 169-204.

11. The Prevention of Laboratory Acquired
Infection (1974). C. H. Collins, E. G. Hartley,

and R. Pilsworth. Public Health Laboratory

Service, Monograph Series No. 8.

12. Chatigny, M. A. (1961J- Protection

Against Infection in the Microbiological

Laboratory: Devices and Procedures. In W.
W. Umbreit (ed.). Advances in Applied

Microbiology. Academic Press, New York,

N.Y. 3:131-192.

13. Design Criteria for Viral Oncology
Research Facilities (1975). U.S. Department
of Health, Education, and Welfare, Public

Health Service. National Institutes of Health,

DHEW Publication No. (NIH) 75-891.

14. Kuehne. R. W. (1973). Biological

Containment Facility for Studying Infectious

Disease. Appl. Microbiol. 26-239-243.

15. Runkle, R. S., and G. B. Phillips (1969).

Microbial Containment Control Facilities.

Van Nostrand Reinhold, New York.

16. Chatigny, M. A., and D I. Clinger (1969).

Contamination Control in Aerobiology. In R.

L. Dimmick and A. B. Akers (eds.). An
Introduction to Experimental Aerobiology.

John Wiley & Sons, New York, pp. 194-263.

17. As classified in the Third Report of the

International Committee on Taxonomy of

Viruses: Classification and Nomenclature of

Viruses, R. E. F. Matthews, Ed. Intervirology

12 (129-296). 1979.

18. A USDA permit, required for import and
interstate transport of pathogens, may be

obtained from the Animal and Plant Health

Inspection service, USDA, Federal Building,

Hyattsville, MD 20782.

19. i.e., the total of all genomes within a

Family shall not exceed two-thirds of the

genome.
20. All activities, including storage of

variola and whitepox are restricted to the

single national facility (World Health

Organization (WHO) Colaborating Center for

Smallpox Research, Centers for Disease

Control, in Atlanta).

VI. Voluntary Compliance

VI-A. Basic Policy. Individuals,

corporations, and institutions not

otherwise covered by the Guidelines are

encouraged to do so by following the

standards and procedures set forth in

Parts I—IV of the Guidelines. In order to

simplify discussion, references hereafter

to "institutions" are intended to

encompass corporations, and
individuals who have no organizational

affiliation. For purposes of complying

with the Guidelines, an individual

intending to carry out research involving

recombinant DNA is encouraged to

affiliate with an institution that has an

Institutional Biosafety Committee
approved under the Guidelines.

Since commercial organizations have
special concerns, such as protection of

proprietary data, some modifications

and explanations of the procedures in

Parts I—IV are provided below, in order

to address these concerns.

VI-B. IBC Approval. The NIH Office

of Recombinant DNA Activities (ORDA)
will review the membership of an
institution’s Institutional Biosafety

Committee (IBC) and, where it finds the

IBC meets the requirements set forth in

Section IV-B-2, will give its approval to

the IBC membership.

It should be emphasized that

employment of an IBC member solely

for purposes of membership on the IBC
does not itself make the member an
institutionally affiliated member for

purposes of Section IV-B-2-a.

[143]
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Except for the unaffiliated members, a

member of an IDC for an institution not

otherwise covered by the Guidelines

may participate in the review and
approval of a project in which the

member has a direct financial interest,

so long as the member has not been and

does not expect to be engaged in the

project. Section IV-B-2-d is modified to

that extent for purposes of these

institutions.

VI-C. Certification of Host-Vector

Systems. A host-vector system may be

proposed for certification by the

Director, NIH, in accordance with the

procedures set forth in Appendix 1—II—A.

In order to ensure protection for

proprietary data, any public notice

regarding a host-vector system which is

designated by the institution as

proprietary under Section VI-E-1 will be

issued only after consultation with the

institution as to the content of the

notice.

Vl-D. Requests for Exemptions and
Approvals. Requests for exemptions or

other approvals required by the

Guidelines should be requested by
following the procedures set forth in the

appropriate sections in Parts I—IV of the

Guidelines.

In order to ensure protection for

proprietary data, any public notice

regarding a request for an exemption or

other approval which is designated by
the institution as proprietary under

Section VI-E-1 will be issued only after

consultation with the institution as to

the content of the notice.

VI-E. Protection of Proprietary Data.

In general, the Freedom of Information

Act requires Federal agencies to make
their records available to the public

upon request. However, this requirement

does not apply to, among other things.

"Trade secrets and commercial and
financial information obtained from a

person and privileged or confidential."

18 U.S.C. 1905, in turn makes it a crime

for an officer or employee of the United

States or any Federal department or

agency to publish, divulge, disclose, or

make known "in any manner or to any
extent not authorized by law any
information coming to him in the course

of his employment or official duties or

by reason of any examination or

investigation made by, or return, report

or record made to or filed with, such

department or agency or officer or

employee thereof, which information

concerns or relates to the trade secrets,

[or processes ... of any person, firm,

partnership, corporation, or

association." This provision applies to

all employees of the Federal

Government, including special

Government employees. Members of the

Recombinant DNA Advisory Committee
are "special Government employees."

VI-E-1. In submitting information to

NIH for purposes of complying

voluntarily with the Guidelines, an

institution may designate those items of

information which the institution

believes constitute trade secrets or

privileged or confidential commercial or

financial information.

VI-E-2. If NIH receives a request

under the Freedom of Information Act

for information so designated. NIH will

promptly contact the institution to

secure its views as to whether the

information (or some portion) should be

released.

VI-E-3. If the NIH decides to release

this information (or some portion) in

response to a Freedom of Information

request or otherwise, the institution will

be advised; and the actual release will

not be made until the expiration of 15

days after the institution is so advised,

except to the extent that earlier release,

in the judgement of the Director, NIH, is

necessary to protect against an

imminent hazard to the public or the

environment.

VI-E-4. Presubmission Review.
Vl-E-4-a. Any institution not

otherwise covered by the Guidelines,

which is considering submission of data

or information voluntarily to NIH, may
request presubmission review of the

records involved to determine whether,

if the records are submitted, NIH will or

will not make part or all of the records

available upon request under the

Freedom of Information Act.

VI-E-^4-b. A request for

presubmission review should be

submitted to ORDA, along with the

records involved. These records mu3t be

clearly marked as being the property of

the institution, on loan to NIH solely for

the purpose of making a determination

under the Freedom of Information Act.

ORDA will then seek a determination

from the HHS Freedom of Information

Officer, the responsible official under

HHS regulations (45 CFR Part 5), as to

whether the records involved (or some
portion) are or are not available to

members of the public under the

Freedom of Information Act. Pending

such a determination, the records will

be kept separate from ORDA files, will

be considered records of the institution

and not ORDA, and will not be received

as part of ORDA files. No copies will be

made of the records.

VI-E-4-c. ORDA will inform the

institution of the HHS Freedom of

Information Officer's determination and
follow the institution's instructions as to

whether some or all of the records

involved are to be returned to the

institution or to become a part of ORDA

files. If the institution instructs ORDA to

return the records, no copies or

summaries of the records will be made
or retained by HHS, NIH, or ORDA.

VI-E-4-d. The HHS Freedom of

Information Officer's determination will

represent that official's judgement, as of

the time of the determination, us to

whether the records involved (or some
portion) would be exempt from

disclosure under the Freedom of

Information Act. if at the time of the

determination the records were in

ORDA files and a request was received

from them under the Act.

Appendix A—Exemptions Under III-D-

4

Section III—D—4 states that exempt
from these Guidelines are "certain

specified recombinant DNA molecules

that consist entirely of DNA segments
from different species that exchange
DNA by known physiological processes,

though one or more of the segments may
be a synthetic equivalent. A list of such

exchangers will be prepared and
periodically revised by the Director.

NIH, with advice of the RAC, after

appropriate notice and opportunity for

public comment. (See Section IV-C-l-b-
(l)-(c).) Certain classes are exempt as of

publication of these Revised Guidelines.

The list is in Appendix A."

Under Section III—D—4 of these

Guidelines are recombinant DNA
molecules that are; (1) Composed
entirely of DNA segments from one or

more of the organisms within a sublist

and (2) to be propagated in any of the

organisms within a sublist.

(Classification of Bergey's Manual of
Determinative Bacteriology, eighth

edition. R. E. Buchanan and N. E.

Gibbons, editors. Williams and Wilkins

Company: Baltimore, 1974.)

Sublist A

1. Genus Escherichia.

2. Genus Shigella.

3. Genus Salmonella (including Arizona).

4. Genus Enterobacter.

5. Genus Citrubacter (including Levinea).

6. Genus Klebsiella.

7. Genus Erwinia.

8. Pseudomonas aeruginosa. Pseudomonas
putida and Pseudomonas fluorescens.

9. Serratio marcesccns.

10. Yersinia enterocoliticu.

Sublist B

1. Bacillus subtilis.

2. Bacillus licheniformis.

3. Bacillus pumilus.

4. Bacillus glubigii.

5. Bacillus niger.

6. Bacillus nolo.

7. Bacillus amyloliquefuciens.

8. Bacillus aterrimus.
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Sublist C

1. Streptomyces aureofaciens

2. Streptomyces rimosus.

3. Streptomyces coelicolor

Sublist O

1. Streptomyces griseus.

2. Streptomyces cyaneus.

3. Streptomyces vcnezue/ae.

Sublist E

One way transfer of Streptococcus niutans

or Streptococcus lactis DNA into

Streptococcus sanguis.

Sublist F

1. Streptococcus sanguis.

2. Streptococcus pneumqnioe.

3. Streptococcus faecalis.

4. Streptococcus pyogenes.

Appendix B—Classification of

Microorganisms of the Basis of Hazard

Appendix B— I. Classification of
Etiologic Agents. (The original reference

for this classification was the

publication "Classification of Etiological

Agents on the Basis of Hazard," 4th

edition, July 1974, U.S. Department of

Health, Education, and Welfare, Public

Health Service, Center for Disease

Control, Office of Biosafety, Atlanta,

Georgia 30333. For the purposes of these

Guidelines, this list has been revised by
the NIH.)

Appendix B-I-A. Class 1 Agents. All

bacterial, parasitic, fungal, viral,

rickettsial, and chlamydial agents not

included in higher classes.

Appendix B-I-B. Class 2 Agents.

Appendix B-I-B-l. Bacteria! Agents.

Acinetobocter calcoaceticus

Aclinobaci/lus—all species

Aeromonas hydrophi/a

Arizona hinshawii—all serotypes

Bacillus anthracis

Bordetella—all species

Borrelia recurrentis, B. vincenli

Campylobacter fetus

Campylobacter jejuni

Chlamydia psittaci

Chlamydia trachomatis

Clostridium botulinum

:

Cl. chauvoei, Cl. haemolyticum,
Cl. histolyticum. Cl. novyi,

Cl. septicum. Cl. tetani

Corynebacterium diphtheriae:

C. equi, C. haemolyticum

,

C. pseudotuberculosis,

C. pyogenes, C. rena/e

Edwardsiclla tarda

Erysipelothrix insidiosa

Escherichia coli—all enteropathogcnic,

enterotoxigenic, enteroinvasive and strains

bearing Kl antigen

Haemophilus ducreyi, H. influenzae
Klebsiella—all species and all serotypes

Legionella pneumophila
Leptospira interrogans—all serotypes

Listeria—all species

Moraxella—a\\ species

Mycobacteria—all species except those

listed in Class 3

Mycoplasma— all species except

Mycoplasma mycoides and Mycoplasma
agalactiae, which are in Class 5

Neisseria gonorrhoeae, N. meningitidis

Pasteurella—all species except those listed in

Class 3

Salmonella—all species and all serotypes

Shigella—all species and all serotypes

Sphaerophorus necrophorus
Staphylococcus aureus

Streptobacillus moniliformis

Streptococcus pneumoniae
Streptococcus pyogenes
Treponema carateum, T. pallidum, and T.

pertenue

Vibrio cholerae

Vibrio parahemolyticus

Yersinia enterocolitica

Appendix B-I-B-2. Fungal Agents.

Actinomycetes (including Nocardia species

and Actinomyces species and Arachnia
propionica ) [2|

Blastomyces dermatitidis

Cryptococcus neoformans
Paracoccidioides braziliensis

Appendix B-I-B-3. Parasitic Agents.

Endamoeba histolytica

Leishmania sp.

Naegleria gruberi

Schistosoma mansoni
Toxoplasma gondii

Toxocara can is

Trichine/la spiralis

Trypanosoma cruzi

Appendix B-I-B-4. Viral, Rickettsial,

and Chlamydial Agents.

Adenoviruses—human—all types

Cache Valley virus

Coxsackie A and B viruses

Cytomegalo viruses

Echoviruses— all types

Encephalomyocarditis virus [EMC]
Flanders virus

Hart Park virus

Hepatitis—associated antigen material

Herpes viruses—except Herpesvirus simiae

(Monkey B virus
)
which is in Class 4

Corona viruses

Influenza viruses—all types except A/PR8/
34, which is in Class 1

Langat virus

Lymphogranuloma venereum agent

Measles virus

Mumps virus

Parainfluenza virus—all types except

Parainfluenza virus 3, SF4 strain, which is

in Class 1

Polioviruses— all types, wild and attenuated

Poxviruses—nil types except Alastrim,

Smallpox, and Whitepox, which are Class

5 and Monkey pox. which depending on

experiments, is in Class 3 or Class 4

Babies virus—all strains except Rabies street

virus, which should be classified in Class 3

Reoviruses—all types

Respiratory syncytial virus

Rhinoviruses—all types

Rubella virus

Simian viruses—all types except Herpesvirus

simiae (Monkey B virus) and Marburg
virus, which are in Class 4

Sindbis virus

Tensow virus

Turlock virus

Vaccinia virus

Varicella virus

Vesicular stomatitis virus [3|

Vole rickettsia

Yellow fever virus, 17D vaccine strain

Appendix B-I-C. Class 3 Agents.

Appendix B-I-C-l. Bacteria! Agents.

Bartonella—all species

Brucella—all species

Francisella tularensis

Mycobacterium avium. M. bovis, M.
tuberculosis

Pasteurella mullocide type B ("buffalo" and
other foreign virulent strains) [3)

Pseudomonas mallei |3|

Pseudomonas pseudomallei (3)

Yersinia pestis

Appendix B-I-C-2. Fungal Agents.

Coccidioides immitis

Histoplosma capsulatum
Histoplasma capsulatum var. duhoisii

Appendix B-I-C-3. Parasitic Agents.

None

Appendix B-l-C—4. Viral, Rickettsial,

and Chlamydial Agents.

Monkey pox, when used in vitro [4

]

Arboviruses—all strains except those in

Class 2 and 4 [Arboviruses indigenous to

the United States are in Class 3, except

those listed in Class 2. West Nile and
Semliki Forest viruses may be classified up
or down, depending on the conditions of

use and geographical locution of the

laboratory.)

Dengue virus, when used for transmission or

animal inoculation experiments

Lymphocytic choriomeningitis viris (LCM)
Rabies street virus

Rickettsia— all species except Vole rickettsia

when used for transmission or animal

inoculation experiments

Yellow fever virus—wild, when used in vitro

Appendix B-I-D. Class 4 Agents.

Appendix B-I-D-l. Bacteria! Agents.

None.

Appendix B-I-D-2. Fungal Agents.

None.

Appendix B-I-D-3. Parasitic Agents.

None.

Appendix B-I-D—4. Viral, Rickettsial,

and Chlamydial Agents.

Ebola fever virus

Monkey pox, when used for transmission or

animal inoculation experiments (4)

Hemorrhagic fever agents, including Crimean
hemorrhagic fever, (Congo). Junin. and
Machupo viruses, and others as yet

undefined

Herpesvirus simiae (Monkey B virus)

Lasso virus

Marburg virus

Tick-borne encephalitis virus complex.

including Russian spring-summer
encephalitis. Kyasanur forest disease,

Omsk hemorrhagic fever, and Central

European encephalitis viruses
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Venezuelan equine encephalitis virus.

epidemic stmins. when used for

transmission or animal inoculation

experiments

Yellow fever lirus—wild, when used for

transmission or animal inoculation

experiments

Appendix B—II. Classification of
Oncogenic Viruses on the Basis of
Potential Hazard [5|.

Appendix B-II-A Low-Risk
Oncogenic Viruses.

Rous Sarcoma
SV-40
CEI.O
Ad7-SV40
Polyoma
Bovine papilloma

Rat mammary tumor
Avian Leukosis

Murine Leukemia
Murine Sarcoma
Mouse mammary tumor
Rat Leukemia
Hamster Leukemia
Bovine Leukemia
Dog Sarcoma
Mason-Pfizer Monkey Virus

Marek's
Cuinea Pig Herpes
Lucke (Frog)

Adenovirus
Shope Fibroma
Shope Papilloma

Appendix B-II-B. Moderate-Risk
Oncogenic Viruses.

Ad2-SV40
FeLV
HV Saimiri

FBV
SSV-1
GaLV
I IV ateles

Yaba
FeJ>V

Appendix B—III. Class 5 Agents.

Appendix B—III—A. Animal Disease
Organisms Which are Forbidden Entry

into the United States by Law.

Foot and mouth disease virus.

Appendix B— I II—B. Animal Disease
Organisms and Vectors Which are

Forbidden Entry into the United States

by USDA Policy.

African horse sickness virus

African swine fever virus

Besnoitia besnoiti

Borna disease virus

Bovine infectious petechial fever

Camel pox virus

Ephemeral fever virus

Fowl plague virus

Coat pox virus

Hog cholera v rus

Louping ill virus

Lumpy skin disease virus

Nairobi sheep disease virus

Newcastle disease virus (Asiatic strains)

Mycoplasma mycoides (contagious bovine

pleuropneumonia)
Mycoplasma agalactiae (contagious agalactia

of sheep)

Rickettsia ruminutium (heart water)

Rift valley fever virus

Rhinderpest virus

Sheep pox virus

Swine vesicular disease virus

Teschen disease virus

Trypanosoma vivax (Nagana)

Trypanosoma evansi

Theileria parva (East Coast fever)

Theileria annulata

Theileria lowrencei

Theileria bo vis

Theileria hirci

Vesicular exanthema virus

Wesselsbron disease virus

Zyonema

Appendix B— I II—C. Organisms Which
May Not Be Studied in the United States

Except At Specified Facilities.

Small pox |4|

Alastrim ( 4

J

White pox 1 4

]

Appendix B-IV. Footnotes and
References of Appendix B.

1. The original reference for this

classification was the publication

Classification of Etiologic Agents on the

Basis of Hazard. 4th edition, July 1974, U.S.

Department of Health. Education, and
Welfare. Public Health Service, Center for

Disease Control. Office of Biosafety. Atlanta.

Georgia 30333. For the purposes of these

Guidelines, this list has been revised by the

NHL
2. Since the publication of the classification

in 1974 [1], the Actinomycetes have been
reclassified as bacteria! rather than fungal

agents.

3. A USDA permit, required for import and
interstate transport of pathogens, may be

obtained from the Animal and Plant Health

Inspection Service. USDA, Federal Building.

Hyattsville. MD 20782.

4. All activities, including storage of variola

and whitepox are restricted to the single

national facility [World Health Organization

(WHO) Collaborating Center for Smallpox

Research, Center for Disease Control, in

Atlanta).

5. National Cancer Institute Safety

Standards for Research Involving Oncogenic
Viruses (October 1974). U.S. Department of

Health. Education, and Welfare Publication

No. (NIH) 75-790.

6. U.S. Department of Agriculture. Animal
and Plant Health Inspection Service.

Appendix C—Exemptions Under III-D-5

Section III—D—5 states that exempt
from these Guidelines are “Other

classes of recombinant DNA molecules,

if the Director, NIH, with advice of the

RAC. after appropriate notice and
opportunity for public comment, finds

that they do not present a significant

risk to health or the environment. (See

Section IV—C—1—b—(1 )— (c).) Certain

classes are exempt as of publication of

these Revised Guidelines."

The following classes of experiments

arc exempt under Section I II—13—5 of the

Guidelines:

Appendix C-I. Recombinant DNAs in

Tissue Culture. Recombinant DNA
molecules derived entirely from non-

viral components (that is. no component
is derived from a eukaryotic virus), that

are propagated and maintained in cells

in tissue culture are exempt from these

Guidelines with the exceptions listed

below.

Exceptions

Experiments described in Section III-

A which require specific RAC review

and NIH approval before initiation of

the equipment.

Experiments involving DNA from

Class 3. 4, or 5 organisms [1] or cells

known to be infected with these agents.

Experiments involving the deliberate

introduction of genes coding for the

biosynthesis of molecules toxic for

vertebrates. (See Appendix F.)

Appendix C—II. Experiments Involving

E. coli K-12 Host- Vector Systems.

Experiments which use E. coli K-12
host-vector systems, with the exception

of those experiments listed below, are

exempt from these Guidelines provided

that (a) the E. coli hos shall not contain

conjugation proficient plasmids or

generalized transducing phages, and (b)

lamboda or lambdoid or Ff

bacteriophages or nonconjugative

plasmids [2] shall be used as vectors.

However, experiments involving the

insertion into E. coli K-*12 of DNA from

prokaryotes that exchange genetic

information [3] with E. coli may be

performed with any E. coli K-12 vector

(e.g., conjugative plasmid). When a

nonconjugative vector is used, the E.

coli K-12 host may contain conjugation-

proficient plasmids either autonomous
or integrated, or generalized transducing

phages.

For these exempt experiments. PI

physical containment conditions are

recommended.

Exceptions

Experiments described in Section III-

A which require specific RAC review

and NIH approval before initiation of

the experiment.

Experiments involving DNA from

Class 3, 4, or 5 organisms (1] or from

cells known to be infected with these

agents may be conducted under

containment condiiions specified in

Section 1 1 1—B— 2 with prior IBC review

and approval.

Large-scale experiments (e.g., more
than 10 liters of culture) require prior

IBC review and approval. (See Section

III-B-5.)

Experiments involving the deliberate

cloning of genes coding for the
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biosynthesis of molecules toxic for

vertebrates. (See Appendix F.)

Appendix C— III. Experiments

Involving Saccharomyces cerevisiae

Host-Vector Systems. Experiments

which use Saccharomyces cerevisiae

host-vector systems, with the exception

of experiments listed below, are exempt
from these Guidelines provided that

laboratory strains are used.

For these exempt experiments, PI

physical containment conditions are

recommended.

Exceptions

Experiments described in Section III-

A which require specific RAC review

and NIH approval before initiation of

the experiment.

Experiments involving Class 3, 4 or 5

organisms [1] or cells known to be

infected with these agents may be

conducted under containment

conditions specified in Section III—B—

2

with prior IBC review and approval.

Large-scale experiments (e.g., more
than 10 liters of culture) require prior

IBC review and approval. (See Section

III—B—5.)

Experiments involving the deliberate

cloning of genes coding for the

biosynthesis of molecules toxic for

vertebrates. (See Appendix F.)

Appendix C-IV. Experiments
Involving Bacillus subti/is Host-Vector

Systems. Any asporogenic Bacillus

subti/is strain which does not revert to a

sporeformer with a frequency greater

than 10"’ can be used for cloning DNA,
with the exception of those experiments

listed below. Indigenous Bascillus

plasmids and phages, whose host-range

does not include Bacillus cereus or

Bacillus antbracis. may be used as

vectors.

For these exempt experiments Pi

physical containment conditions are

recommended.

Exceptions

Experiments described in Section III-

A which require specific RAC review
and approval before initiation of the

experiment.

Experiments involving Class 3, 4, or 5

organisms (1) or cells known to be
infected with these agents may be

conducted under containment
conditions specified by Section III—B—

2

with prior IBC review and approval.

Large-scale experiments (e.g., more
than 10 liters of culture) require prior

IBC review and approval. (See Section

III—B—5.)

Experiments involving the deliberate

cloning of genes coding for the

biosynthesis of molecules toxic for

vertebrates. (See Appendix F.)

Appendix C-V. Footnotes and
References ofAppendix C.

1. The original reference to organisms as

Class 1, 2, 3, 4, or 5 refers to the classification

in the publication Classification of Etiologic

Agents on the Basis of Hazard. 4th Edition.

July 1974; U.S. Department of Health,

Education, and Welfare, Public Health

Service, Centers for Disease Control, Office

of Biosafety. Atlanta, Ceorgia 30333.

The Director, NIH. with advice of the

Recombinant DNA Advisory Committee, may
revise the classification for the purposes of

these Guidelines (see Section IV-C-l-b-(2)-

(d)). The revised list of organisms in each

class is reprinted in Appendix B to these

Guidelines.

2. A subset of non-conjugative plasmid

vectors sire also poorly mobilizable (e.g.,

pBR322, pBR313). Where practical, these

vectors should be employed.

3. Defined as observable under optimal

laboratory conditions by transformation,

transduction, phage infection, and/or

conjugation with transfer of phage, plasmid,

and/or chromosomal genetic information.

Note that this definition of exchange may be

less stringent than that applied to exempt

organisms under Section III—D—4.

Appendix D—Actions Taken Under the

Guidelines

As noted in the subsections of Section

IV-C-l-b-{l), the Director, NIH, may
take certain actions with regard to the

Guidelines after the issues have been

considered by the RAC
Some of the actions taken to date

include the following:

Appendix D-I. Permission is granted

to clone Foot-and-Mouth Disease Virus

in the EKl host-vector system consisting

of E. coli K—12 and the vector pBR322,

all work to be done at the Plum Island

Animal Disease Center.

Appendix D—II. Certain specified

clones derived from segments of the

Foot-and-Mouth Disease Virus may be

transferred from Plum Island Animal
Disease Center to the facilities of

Genentech, Inc., of Sooth San Francisco,

California. Further development of the

clones at Genentech has been approved

under Pi -f EKl conditions.

Appendix D-I II. The Rd strain of

Hemophilus influenzae can be used as a

host for the propagation of the cloned

Tn 10 tet R gene derived from E. coli K-
12 employing the non-conjugative

Haemophilus plasmid. pRSF0885, under

Pi conditions.

Appendix D-IV. Permission is granted

to clone certain subgenomic segments of

Foot-and-Mouth Diesease Virus in HVl
Bacillus sub tilis and Saccharomyces
cerevisiae host-vector systems under Pi

conditions at Genentech, Inc., South San
Francisco, California.

Appendix D-V. Permission is granted

to Dr. Ronald Davis of Stanford

University to field test corn plants

modified by recombinant DNA
techniques under specified containment

conditions.

Appendix D-VL Permission is granted

to clone in E. coli K-12, under Pi

physical containment conditions,

subgenomic segments of Rift Valley

Fever Virus subject to conditions which

have been set forth by the RAC.

Appendix D-VII. Attenuated

laboratory strains of Salmonella

typhimurium may be used under Pi

physical containment conditions to

screen for the Saccharomyces
cerevisiae pseudouridine synthetase

gene. The plasmid YEpl3 will be

employed as the vector.

Appendix D-VIII. Permission is

granted to transfer certain clones of

subgenomic segments of Foot-and-

Mouth Disease Virus from Plum Island

Animal Disease Center to the

laboratories of Molecular Genetics, Inc.,

Minnetonka, Minnesota, and to work
with these clones under Pi containment

conditions. Approval is contingent upon
review of data on infectivity testing of

the clones by a working group of the

RAC.
Appendix D-IX. Permission is granted

to Dr. John Sanford of Cornell University

to field test tomato and tobacco plants

transformed with bacterial [E. coli K-12)

and yeast DNA using pollen as a vector.

Appendix D-X. Permission is granted

to Drs. Steven Lindow and Nickolas

Panopulos of the University of

California, Berkeley, to release under

specified conditions Pseudomonas
syringae pv. syringae and Erwinia

herbicola carrying in vitro generated

deletions of all or part of the genes

involved in ice nucleation.

Appendix E—Certified Host-Vector

Systems

While many experiments using E. coli

K-12, Saccharomyces cerevisiae and

Bacillus subti/is are currently exempt
from the Guidelines under Exemption

III—D—5, some derivatives of these host-

vector systems were previously

classified as HVl or HV2. A listing of

those systems follows.

HVl. The following plasmids are

accepted as the vector components of

certified B. sub tilis HVl systems:

pUBlia pCl94, pSl94. pSA2100, pEl9^,

pTl27, pUBH2. pC221. pC223. and
pABl24. B. subtilis strains RUB 331 and

BGSC 1S53 have been certified as the

host component of HVl systems based

on these plasmids.

HV2. The asporogenic mutant

derivative of Bacillus subtilis. ASB 298.

with the following plasmids as the

vector component: pUBllO, pCl94,
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pSl94, pSA2100. pEl94, pTl27. pUBH2,
pC221. pC223. and pABl24.
HV2—The following sterile strains of

Saccharomyces cerevisiae. all of which
have the ste-VC9 mutation, SHYl.
SHY2, SHY3, and SHY4. The following

plasmids are certified for use: YIpl,

YEp2, YEp4, YIp5, YEp0. YRp7, YEp20.

YEp21, YEp24, Ylp25, Ylp26, YIp27.

Ylp28, YIp29. YIp30, YIp31. YIp32. and
YIp33.

EK2 Plasmid Systems. The E. coli K-
12 strain chi-1776. The following

plasmids are certified for use: pSClOl,
pMB9, pBR313, pBR322. pDH24, pBR325,

pBR327, pGLlOl, pHBl. The following E.

coli/S. cerevisiae hybrid plasmids are

certified as EK2 vectors when used in E.

coli chi-1776 or in the sterile yeast

strains, SHYl, SHY2, SHY3 and SHY4:
YIpl, YEp2, YEp4, YIp5, YEp6, YRp7,
YEp20, YEp21, YEp24, YIp25, YIp26,

Ylp27, YIp28, YIp29, YIp30, YIp31, YIp32.

YIp33.

EK2 Bacteriophage Systems. The
following are certified EK2 systems
based on bacteriophage lambda:

AglH'ES.A.B'

Agt WfS.AB*
XgtZJwr.AB’

AgtALO.AB
Charon 3A

Vector

Charon 4A
Charon 16A
Charon 21A
Charon 23A
Charon 24A

L)P5Qsi/pF

DPSOsupF
E. coli K-12
DPSOsupF
DP50 or DP50st/pF

Host

DP50 or DP5QsupF
DP50 or DPSGsupF
DP50supF
DP50 or DPSOsupF
DP50 or DP50si;pF

E. coli K-12 strains chi-2447 and chi-

2281 are certified for use with lambda
vectors that are certified for use with

strain DP50 or DP50supF provided that

the su— strain not be used as a

propagation host.

Additional certified host-vector

systems.

HVl—The following specified strains

of Neurospora crassa which have been
modified to prevent aerial dispersion:

Ini (inositolless) strains 37102, 37401,

46316, 64001, and 89601.

Csp-1 strain UCLA37 and csp-2
strains FS 590, UCLA101 (these are

conidial separation mutants).

Eas strain UCLA191 (an ‘‘easily

wettable" mutant).

HVl—The following Streptomyccs
species: Streptomyces coelicolor. S.

lividans, S. parvulus, and S. griseus. The
following are accepted as vector

components of certified Streptomyces
HVl systems: Streptomyces plasmids

SCP2, SLP1.2, pIJlOl, actinophage phi

C31, and their derivatives.

HVl

—

Pseudomonas putida strain

KT2440 with plasmid vectors pKT262,
pKT2f>3, and pKT264

Appendix F—Containment Conditions

for Cloning of Genes Coding for the

Biosynthesis of Molecules Toxic for

Vertebrates

Appendix F-I. General Information.

Appendix F specifies the containment to

be used for the deliberate cloning of

genes coding for the biosynthesis of

molecules toxic for vertebrates. The
cloning of genes coding for molecules

toxic for vertebrates that have an LDM
of less than 100 nanograms per kilogram

body weight (e.g., microbial toxins such

as the botulinum toxins, tetanus toxin,

diphtheria toxin, Shigella dysenteriae

neurotoxin) is covered under Section III—

A-l of the Guidelines and requires RAC
review and NIH and IBC approval

before initiation. No specific restrictions

shall apply to the cloning of genes if the

protein specified by the gene has an
LD«, of 100 micrograms or more per

kilogram of body weight, experiments

involving genes coding for toxic

molecules with an LDM of 100

micrograms or less per kilogram body
weight shall be registered with ORDA
prior to initiating the experiments. A list

of toxic molecules classified as to LDso

is available from ORDA. Testing

procedures for determining toxicity of

toxic molecules not on the list are

available from ORDA. The results of

such tests shall be forwarded to ORDA,
which will consult with an ad hoc
working group on toxic molecules prior

to inclusion of the molecule on the list.

(See Section IV—C—1—b—(2)—(e).)
Appendix F—II. Containment

Conditions for Cloning of Toxic

Molecule Genes in E. coli K-12.

Appendix F-II-A. Cloning of genes
coding for molecules toxic for

vertebrates that have an LD«, in the

range of 100 nanograms to 1000

nanograms per kilogram body weight

(e.g., abrin, Clostridium perfringens

epsilon toxin) may proceed under P2 +
EK2 or P3 + EK1 containment conditions.

Appendix F-II-B. cloning of genes for

the biosynthesis of molecules toxic for

vertebrates with an LD«, in the range of

1 microgram to 100 micrograms per

kilogram body weight may proceed

under Pl + EKl containment conditions

(e.g., Staphylococcus aureus alpha toxin.

Staphylococcus aureus beta toxin, ricin,

Pseudomonas aeruginosa exotoxin A,

Bordatella pertussis toxin, the lethal

factor of Bacillus Anthracis. the

Pasteurella pestis murine toxins, the

oxygen-lable hemolysins such as

streptolysin O, and certain neurotoxins

present in snake venoms and other

venoms).
Appendix F-1I-C. Some enterotoxins

are substantially more toxic when
administered enterally than

parenterally. The following enterotoxins

shall be subject to Pi + EK1 containment

conditions: cholera toxin, the heat labile

toxins of E. coli. Klebsiella, and other

related proteins that may be identified

by neutralization with an antiserum

monospecific for cholera toxin, and the

heat stable toxins of E. coli and of

Yersinia enterocolitica.

Appendix F-IU. Containment
Conditions for Cloning of Toxin

Molecule Genes in Organisms Other
than E. coli K-12. Requests involving the

cloning of genes coding for molecules

toxic for vertebrates in host-vector

systems other than E. coli K-12 will be
evaluated by ORDA, which will consult

with the ad hoc working group on toxic

molecules. (See Section IV-C-l-b-(3)-

(0 )

Appendix F-IV. Specific Approvals.

Appendix F-IV-A. Permission is

granted to clone the Exotoxin A gene of

Pseudomonas aeruginosa under Rl

conditions in Pseudomonas aeruginosa
and in Pseudomonas putida.

Appendix F-IV-B. The pyrogenic

exotoxin type A (Tox A) gene of

Staphylococcus aureus may be cloned in

an HV2 Bacillus subtilis host-vector

system under P3 containment

conditions.

Appendix F-IV-C. Restriction

fragments of Corynephage Beta carrying

the structural gene for diphtheria toxin

may be safely cloned in E. coli K-12, in

high containment Building 550 at the

Frederick Cancer Research Facility.

Laboratory practices and containment

equipment are to be specified by the

IBC. If the investigators wish to proceed
with the experiments, a prior review will

be conducted to advise NIH whether the

proposal has sufficient scientific merit to

justify the use of the NIH P4 facility.

Appendix F-IV-D. The genes coding

for the Staphylococcus aureus

determinants, A, B, and F, which may D°

implicated in toxic shock syndrome,
may be cloned in E. coli K-12 under P2

+ EKl conditions. The Staphylococcus
aureus strain used as the donor is to be
alpha toxin minus. It is suggested that, if

possible, the donor Staphylococcus
aureus strain should lack other toxins

with LDjoS in the range of one
microgram per kilogram body weight,

such as the exfoliative toxin.

Appendix F-IV-E. Fragments F-l, F-2,

and F-3 of the diphtheria toxin gene
(tox) may be cloned in E. coli K-12
under Pi + EKl containment conditions

and may be cloned in Bacidus subtilis

host-vector systems under Pi

containment conditions. Fragment F-l

and fragment F-2 both contain: (i) Some
or all of the transcriptional control

elements of tox. (ii) the signal peptide,
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and (iii) fragment A (the center

responsible for ADP-ribosylation of

elongation factor 2). Fragment F-3 codes

for most of the non-toxic fragment B of

the toxin, and contains no sequences

coding for any portion of the

enzymatically-active fragment A moiety.

Appendix F-IV-F. The gene(s) coding

for a toxin (designated LT-like) isolated

from E. coli which is similar to the E.

coli heat labile enterotoxin (LT) with

respect to its activities and mode of

action, but is not neutralized by

antibodies against cholera enterotoxin

or against LT from human or porcine E.

coli strains and sequences homologous

to the E. coli LT-like toxin gene may be

cloned under Pi +- EKl conditions.

Appendix F-IV-G. Genes from Vibrio

fluvialis. Vibrio Mimicus and non 6-1

Vibrio cholerae, specifying virulence

factors for animals, may be cloned

under Pi + EKl conditions. The
virulence factors to be cloned will be

selected by testing fluid induction in

suckling mice and Y-l mouse adrenal

cells.

Appendix F-IV-H. The structural gene

of the Shiga-like toxin from clinically

isolated strains of E. coli may be safely

cloned in E. coli K-12 under P4 + EKl
containment conditions. If the

investigators wish to proceed with the

experiments in the NIH P4 facility, a

prior review will be conducted to advise

NIH whether the proposal has sufficient

scientific merit to justify the use of the

NIH P4 facility.

Appendix F-IV-I. A hybrid gene in

which the gene coding for the

melanocyte stimulating hormone (MSH)
is joined to a segment of the gene

encoding diphtheria toxin may be safely

propagated in E. coli K-12, under P4

containment, in high containment

building 550 at the Frederick Cancer
Research Facility. If the investigators

wish to proceed with the experiment, a

prior review will be conducted to advise

NIH whether the proposal has sufficient

scientific merit to justify the use of the

NIH P4 facility. Before any of the strains

may be removed from the P4 facility,

data on their safety shall be evaluated

by the RAC Working Group on Toxins,

and the Working Group
recommendation shall be acted upon by

NIH.
Appendix F— IV— J. The gene segment

encoding the A subunit of cholera toxin

of Vibrio cholerae may be joined to the

transposons Tn5 and the Tn-131 and the

A-subunit::Tn5-131 hybrid gene cloned

in E. coli K-12 and V. cholerae under PI

containment conditions.

Appendix C—Physical Containment

Appendix G-I. Standard Practices

and Training. The first principle of

containment is a strict adherence to

good microbiological practices (1—10].

Consequently, all personnel directly or

indirectly involved in experiments on

recombinant DNA's must receive

adequate instruction. (See Sections IV-

B-l-e and IV-B-5-d.) This shall, as a

minimum, include instructions in aseptic

techniques and in the biology of the

organism used in the experiments, so

that the potential biohazards can be

understood and appreciated.

Any research group working with

agents with a known or potential

biohazard shall have an emergency plan

which describes the procedures to be

followed if an accident contaminates

personnel or the environment. The
principal investigator must ensure that

everyone in the laboratory is familiar

with both the potential hazards of the

work and the emergency plan. (See

Section IV-B-3-d and IV-B-5—e.) If a

research group is working with a known
pathogen where there is an effective

vaccine it should be made available to

all workers. Where serological

monitoring is clearly appropriate it shall

be provided. (See Section IV—B—1— f.)

The "Laboratory Safety Monograph."

available from ORDA, describes

practices, equipment, and facilities in

detail.

Appendix G—II. Physical Containment

Levels. The objective of physical

containment is to confine organisms

containing recombinant DNA molecules,

and thus to reduce the potential for

exposure of the laboratory worker,

persons outside of the laboratory, and

the environment to organisms containing

recombinant DNA molecules. Physical

containment is achieved through the use

of laboratory practices, containment

equipment, and special laboratory

design. Emphasis is placed on primary

means of physical containment which

are provided by laboratory practices

and containment. Special laboratory

design provides a secondary means of

protection against the accidental release

of organisms outside the laboratory or to

the environment. Special laboratory

design is used primarily in facilities in

which experiments of moderate to high

potential hazards are performed.

Combinations of laboratory practices,

containment equipment, and special

laboratory design can be made to

achieve different levels of physical

containment. Four levels of physical

containment, which are designated as

Pi, P2, P3, and P4, are described. It

should be emphasized that the

descriptions and assignments of

physical containment detailed below are

based on existing approaches to

containment of pathogenic organisms.

For example, the "Classification of

Etiologic Agents on the Basis of

Hazard," [2] prepared by the Centers for

Disease Control, describes four general

levels which roughly correspond to our

descriptions for Pi, P2, P3, and P4; and

the National Cancer Institute describes

three levels for research on oncogenic

viruses which roughly correspond to our

P2, P3, and P4 levels. [3]

It is recognized that several different

combinations of laboratory practices,

containment equipment, and special

laboratory design may be appropriate

for containment of specific research

activities. The Guidelines, therefore,

allow alternative selections of primary

containment equipment within facilities

that have been designed to provide P3

and P4 levels of physical containment.

The selection of alternative methods of

primary containment is dependent,

however, on the level of biological

containment provided by the host-vector

system used in the experiment.

Consideration will also be given by the

Director, NIH, with the advice of the

Recombinant DNA Advisory Committee

to other combinations which achieve an

equivalent level of containment. (See

Section IV—C—1—b—(2)—(b).)

Appendix G-III-A. Pi Level.

Appendix G-II-A-1. Laboratory

Practices.

Appendix G-II-A-l-a. Laboratory

doors shall be kept dosed while

experiments are in progress.

Appendix G-II-A-l-b. Work surfaces

shall be decontaminated daily, and

immediately following spills of

organisms containing recombinant DNA
molecules.

Appendix G-II-A-l-c. All biological

wastes shall be decontaminated before

disposal. Other contaminated materials,

such as glassware, animal cages, and

laboratory equipment, shall be

decontaminated before washing, reuse,

or disposal.

Appendix G-II-A-l-d. Mechanical

pipetting devices shall be used; pipetting

by mouth is prohibited.

Appendix G-II-A-l-e. Eating,

drinking, smoking, and storage of foods

are not permitted in the laboratory area

in which recombinant DNA materials

are handled.

Appendix G-II-A-l-f. Persons shall

wash their hands after handling

organisms containing recombinant DNA
molecules and when they leave the

laboratory.

Appendix G-II-A-1 -g. Care shall be

taken in the conduct of all procedures to

minimize the creation of aerosols.

Appendix G-II-A-l-h. Contaminated

materials that are to be decontaminated

at a site away from the laboratory shall

be placed in a durable leak-proof
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container, which is closed before

removal from the laboratory.

Appendix G-II-A-l-i. An insect and
rodent control program shall be

instituted.

Appendix G—II—A—1 — j. The use of

laboratory gowns, coats, or uniforms is

discretionary with the laboratory

supervisor.

Appendix G-Il-A-l-k. Use of the

hypodermic needle and syringe shall be

avoided when alternative methods are

available.

Appendix G-II-A-1-1. The laboratory

shall be kept neat and clean.

Appendix G-II-A-2. Containment
Equipment. Special containment

equipment is not required at the Pi level.

Appendix G-II-A-3. Special

Laboratory Design. Special laboratory

design is not required at the Pi level.

Appendix G-1I-B. P2 Level.

Appendix G-II-B-1. Laboratory

Practices.

Appendix G-II-B-l-a. Laboratory

doors shall be kept closed while

experiments are in progress.

Appendix G-II-B-l-b. Work surfaces

shall be decontaminated daily, and
immediately following spills of

organisms containing recombinant DNA
molecules.

Appendix G-II-B-l-c. All laboratory

wastes shall be steam-sterilized

[autoclaved) before disposal. Other
contaminanted materials such as

glassware, animal cages, laboratory

equipment, and radioactive wastes shall

be decontaminated by a means
demonstrated to be effective before

washing, reuse, or disposal.

Appendix G-Il-B-l-d. Mechanical
pipetting devices shall be used; pipetting

by mouth is prohibited.

Appendix G-Il-B-l-e. Eating,

drinking, smoking, and storage of food

are not permitted in the laboratory area

in which recombinant DNA materials

are handled.

Appendix G—II—13—1—f. Persons shall

wash their hands after handling

organisms containing recombinant DNA
molecules and when they leave the

laboratory.

Appendix G—Il-B-l-g. Care shall be
exercised to minimize the creation of

aerosols. For example, manipulations

such as inserting a hot inoculating loop

or needle into a culture, flaming an
inoculation loop or needle so that it

splaters, and forceful ejection of fluids

from pipettes or syringes shall be

avoided.

Appendix G-ll-B-l-h. Contaminated
materials that are to be steam sterilized

(autoclaved) or decontaminated at a site

away from the laboratory shall be
placed in a durable leak-proof container,
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which is closed before removal from the

laboratory.

Appendix G—II—E3—1— i. Only persons

who have been advised of the nature of

the research being conducted shall enter

the laboratory.

Appendix G-II-B-l-j. The universal

biohazard sign shall be posted on all

laboratory access doors when
experiments requiring P2 containment
are in progress. Freezers and
refrigerators or other units used to store

organisms containing recombinant DNA
molecules shall also be posted with the

universal biohazard sign.

Appendix G—II-B-l-k. An insect and
rodent control program shall be

instituted.

Appendix G—II—B—1—1. The use of

laboratory gowns, coats, or uniforms is

required. Laboratory clothing shall not

be worn to the lunch room or outside of

the building in which the laboratory is

located.

Appendix G-II-B-l-m. Animals not

related to the experiment shall not be

permitted in the laboratory.

Appendix G-II-B-l-n. Use of the

hypodermic needle and syringe shall be

avoided when alternative methods are

available.

Appendix G-II-B-l-o. The laboratory

shall be kept neat and clean.

Appendix G-II-B-l-p. Experiments of

lesser biohazard potential can be

carried out concurrently in carefully

demarcated areas of the same
laboratory.

Appendix G-II-B-1-2. Containment
Equipment. Biological safety cabinets

[12] shall be used to contain aerosol-

producing equipment, such as blenders,

lyophilizers, sonicators, and centrifuges,

when used to process organisms

containing recombinant DNA molecules,

except where equipment design

provides for containment of the

potential aerosol. For example, a

centrifuge may be operated in the open
if a sealed head or safety centrifuge

cups are used.

Appendix G-II-B-1-3. Special

Laboratory Design. An autoclave for

sterilization of wastes and contaminated
materials shall be available in the same
building in which organisms containing

recombinant DNA molecules are used.

Appendix G-II-C. P3 Level.

Appendix G-Il-C-1. Laboratory
Practices.

Appendix G-II-C-l-a. Laboratory

doors shall be kept closed while

experiments are in progress.

Appendix G-II-C-l-b. W'ork surfaces

shall be decontaminated following the

completion of the experimental activity,

and immediately following spills of

organisms containing recombinant DNA
molecules.

Appendix G-II-C-l-c. All laboratory

wastes shall be steam-sterilized

(autoclaved) before disposal. Other
contaminated materials, such as

glassware, animal cages, laboratory

equipment, and radioactive wastes,

shall be decontaminated by a method
demonstrated to be effective before

washing, reuse, or disposal.

Appendix G-11-C-l-d. Mechanical
pipetting devices shall be used; pipetting

by mouth is prohibited.

Appendix G-11-C-l-e. Eating,

drinking, smoking, and storage of food

are not permitted in the laboratory area

in which recombinant DNA materials

are handled.

Appendix G-II-C-l-f. Persons shall

wash their hands after handling

organisms containing recombinant DNA
molecules and when they leave the

laboratory.

Appendix G-II-C-l-g. Care shall be
exercised to minimize the creation of

aerosols. For example, manipulation

such as inserting a hot inoculating loop

or needle into a culture, flaming an
inoculation loop or needle so that it

splatters, and forceful ejection of fluids

from pipettes or syringes shall be

avoided.

Appendix G-II-C-l-h. Contaminated
materials that are to be steam-sterilized

(autoclaved) or decontaminated at a site

away from the laboratory shall be

placed in a durable leak-proof container,

which is closed before removal from the

laboratory.

Appendix G—II—C—1— i. Entry into the

laboratory shall be through a controlled

access area. Only persons who have
been advised of the nature of the

research being conducted shall enter the

controlled access area. Only persons

required on the basis of program or

support needs shall be authorized to

enter the laboratory. Such persons shall

be advised of the nature of the research

being conducted before entry, and shall

comply with all required entry and exit

procedures.

Appendix G—II—C—1—j. Persons under

16 years of age shall not enter the

laboratory.

Appendix G-Il-C-l-k. The universal

biohazard sign shall be posted on the
<

controlled access area door and on all

laboratory doors when experiments

requiring P3-level containment are in

progress. Freezers and refrigerators or

other units used to store organisms

containing recombinant DNA molecules

shall also be posted with the universal J

biohazard sign.

rodent control program shall be

instituted.

[ 150 ]
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Appendix G-II-C-l-m. Laboratory

clothing that protects street clothing

(e.g.. long-sleeve solid-front or wrap-

around gowns, no-button or slipover

jackets) shall be worn in the laboratory.

Front-button laboratory coats are

unsuitable. Laboratory clothing shall not

be worn outside the laboratory and shall

be decontaminated before it is sent to

the laundry.

Appendix G-II-C-l-n. Raincoats,

overcoats, topcoats, coats, hats, caps,

and such street outer-wear shall not be

kept in the laboratory.

Appendix G-II-C-l-o. Gloves shall be
worn when handling materials requiring

P3 containment. They shall be removed
aseptically immediately after the

handling procedure and
decontaminated.
Appendix G-II-C-l-p. Animals and

plants not related to the experiment

shall not be permitted in the laboratory.

Appendix G-II-C-l-q. Vacuum
outlets shall be protected by filter and
liquid disinfectant traps.

Appendix G-II-C-l-r. Use of

hypodermic needle and syringe shall be

avoided when alternative methods are

available.

Appendix G-II-C-l-s. The laboratory

shall be kept neat and clean.

Appendix G-II-C-l-t. If experiments

involving other organisms which require

lower levels of containment are to be

conducted in the same laboratory

concurrently with expermiments
requiring P3-leve! physical containment,

they shall be conducted in accordance
with all P3-level laboratory practices.

Appendix G-II-C-2. Containment
Equipment.
Appendix G—II-C-2-a. Biological

safety cabinets (12) shall be used for all

equipment and manipulations that

produce aerosols—e.g., pipetting,

dilutions, transfer operations, plating,

flaming, grinding, blending, drying,

sonicating, shaking, centrifuging—where
these procedures involve organisms
containing recombinant DNA molecules,

except where equipment design

provides for containment of the

potential aerosol.

Appendix G-II-C-2-b. Laboratory
animals held in a P3 area shall be
housed in partial-containment caging

systems, such as Horsfall units [11],

open cages placed in ventilated

enclosures, solid-wall and -bottom cages
covered by filter bonnets, or solid-wall

and -bottom cages placed on holding

racks equipped with ultraviolet

radiation lamps and relectors.

Note.—Conventional caging systems may
he used, provided that all personnel wear
appropriate personal protective devices.

These shall include, at a minimum, wrap-
around gowns, head covers, gloves, shoe

covers, and respirators. All personnel shall

shower on exit from areas where these

devices are required.

Appendix G-II-C-2-c. Alternative

Selection of Containment Equipment.

Experimental procedures involving a

host-vector system that provides a one-

step higher level of biological

containment than that specified can be

conducted in the P3 laboratory using

containment equipment specified for the

1 See Appendix I for description of biological containment.

Appendix G-II-C-3. Special

Laboratory Design.

Appendix G-II-C-3-a. The laboratory

shall be separated by a controlled

access area from areas that are open to

unrestricted traffic flow. A controlled

access area is an anteroom, a change
room, an air lock or any other double-

door arrangement that separates the

laboratory from areas open to

unrestricted traffic flow.

Appendix G-Il-C-3-b. The surfaces of

walls, floors, and ceilings shall be

readily cleanable. Penetrations through

these surfaces shall be sealed or

capable of being sealed to facilitate

space decontamination.

Appendix G-II-C-3-c. A foot-, elbow-,

or automatically-operated handwashing
facility shall be provided near each
primary laboratory exit area.

Appendix G-II^C-3-d. Windows in

the laboratory shall be sealed.

Appendix G-lI-C-3-e. An autoclave

for sterilization of wastes and
contaminated materials shall be

available in the same building (and

preferably within the controlled

laboratory area) in which organisms
containing recombinant DNA molecules

are used.

Appendix G-II-C-3-f. The laboratory

shall have a ventilation system that is

capable of controlling air movement.
The movement of air shall be from areas

of lower contamination potential to

areas of higher contamination potential

(i.e., from the controlled access area to

the laboratory area). If the ventilation

system provides positive pressure

supply air, the system shall operate in a

manner that prevents the reversal of the

direction of air movement or shall be

P2 level of physical containment.

Experimental procedures involving a

host-vector system that provides a one-

step lower level of biological

containment than that specified can be

conducted in the P3 laboratory using

containment equipment specified for the

P4 level of physical containment.

Alternative combinations of

containment safeguards are shown in

Table I.

equipped with an alarm that would be

actuated in the event that reversal in the

direction of air movement were to occur.

The exhaust air from the laboratory area

shall not be recirculated to other areas

of the building unless the exhaust air is

filtered by HEPA filters or equivalent.

The exhaust air from the laboratory area

can be discharged to the outdoors

without filtration or other means for

effectively reducing an accidental

aerosol burden provided that it can be
dispersed clear of occupied buildings

and air intakes.

Appendix G-II-C-3-g. The treated

exhaust-air from Class I and Class II

biological safety cabinets [12] may be

discharged either to the laboratory or to

the outdoors. The treated exhaust-air

from a Class III cabinet shall be
discharged directly to the outdoors. If

the treated exhaust-air from these

cabinets is to be discharged to the

outdoors through a building exhaust air

system, it shall be connected to this

system so as to avoid any interference

with the air balance of the cabinet and
the building ventilation system.

Appendix G-II-D. P4 Level.

Appendix G-II-D-1. Laboratory

Practices.

Appendix G-II-D-l-a. Laboratory

doors shall be kept closed while

experiments are in progress.

Appendix G-II-D-l-b. Work surfaces

shall be decontaminated following the

completion of the experimental activity

and immediately following spills of

organisms containing recombinant DNA
molecules.

Appendix G-II-D-l-c. All laboratory

wastes shall be steam-sterilized

(autoclaved) before disposal. Other

Table I.—Possible Combinations of Containment Safeguards

Classification of experiment Alternate combinations of physical and biological containment

Physical Containment

Physical containment
Bioogical

containment 1 Laboratory design
specified for

Laboratory
practices

specified for

Containment
equipment
specified for

Biotogical

containment

P3 HV2 P3 P3 P3 HV2
PI HV2 P3 P3 P4 HV1
P3 HV1 P3 P3 P3 . ... HV1
P3 HV1 P3 P3 P2 HV2

[1511
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contaminated materials such as

glassware, animal cages, laboratory

equipment, and radioactive wastes shall

be decontaminated by a method
demonstrated to be effective before

washing, reuse, or disposal.

Appendix G-11-D-l-d. Mechanical
pipetting devices shall be used; pipetting

by mouth is prohibited.

Appendix G-If-D-l-e. Eating,

drinking, smoking, and storage of food

are not permitted in the P4 facility.

Appendix G-II-D-l-f. Persons shall

wash their hands after handling

organisms containing recombinant DNA
molecules and when they leave the

laboratory.

Appendix G-II-D-l-g. Care shall be

exercised to minimize the creation of

aerosols. For example, manipulations

such as inserting a hot inoculating loop

or needle into a culture, flaming an
inoculation loop or needle so that it

splatters, and forceful ejection of fluids

from pipettes or syringes shall be

avoided.

Appendix G-II-D-l-h. Biological

materials to be removed from the P4

facility in a viable or intact state shall

be transferred to a nonbreakable sealed

container, which is then removed from
the P4 facility through a passthrough
disinfectant dunk tank or fumigation

chamber.
Appendix G-11-D-l-i. No materials,

except for biological materials that are

to remain in a viable or intact state,

shall be removed from the P4 facility

unless they have been steam-sterilized

(autoclaved) or decontaminated by a

means demonstrated to be effective as

they pass out of the P4 facility. All

wastes and other materials as well as

equipment not damaged by high

temperature or steam shall be steam
sterilized in the double-door autoclave

of the P4 facility. Other materials which
may be damaged by temperature or

steam shall be removed from the P4

facility through a passthrough

fumigation chamber.
Appendix G—II-D-l-j. Materials

within the Class III cabinets shall be
removed from the cabinet system only

after being steam-sterilized in an
attached double-door autoclave or after

being contained in a nonbreakable
sealed container, which is then passed
through a disinfectant dunk tank or a

fumigation chamber.
Appendix G-II-D-l-k. Only persons

whose entry into the P4 facility is

required to meet program or support

needs shall be authorized to enter.

Before entering, such persons shall be
advised of the nature of the research

being conducted and shall be instructed

as to the appropriate safeguards to

ensure their safety. They shall comply

with instructions and all other required

procedures.

Appendix G—II—D—1—1. Persons under

18 years of age shall not enter the P4

facility.

Appendix G-II-D-l-m. Personnel

shall enter into and exit from the P4

facility only through the clothing change
and shower rooms. Personnel shall

shower at each egress from the P4

facility. Air locks shall not be used for

personnel entry or exit except for

emergencies.

Appendix G-II-D-l-n. Street clothing

shall be removed in the outer side of the

clothing-change area and kept there.

Complete laboratory clothing, including

undergarments, head cover, shoes, and
either pants and shirts or jumpsuits,

shall be used by all persons who enter

the P4 facility. Upon exit, personnel

shall store this clothing in lockers

provided for this purpose or discard it

into collection hampers before entering

the shower area.

Appendix G-II-D-l-o. The universal

biohazard sign is required on the P4

facility access doors and on all interior

doors to individual laboratory rooms
where experiments are conducted. The
sign shall also be posted on freezers,

refrigerators, or other units used to store

organisms containing recombinant DNA
molecules.

Appendix G-II-D-l-p. An insect and
rodent control program shall be

.

instituted.

Appendix G-II-D-l-q. Animals and
plants not related to the experiment
shall not be permitted in the laboratory

in which the experiment is being

conducted.

Appendix G-II-D-l-r. Vacuum outlets

shall be protected by filter and liquid

disinfectant traps.

Appendix G-II-D-l-s. Use of the

hypodermic needle and syringe shall be

avoided when alternate methods are

available.

Appendix G— 1 1—D—1— t. The laboratory

shall be kept neat and clean.

Appendix G-II-D-l-u. If experiments
involving other organisms which require

lower levels of containment are to be
conducted in the P4 facility concurrently

with experiments requiring P4-level

containment, they shall be conducted in

accordance with all P4-level laboratory

practices specified in this section.

Appendix G-II-D-2. Containment
Equipment.

Appendix G-II-D-2-a. Experimental

procedures involving organisms that

require P4-level physical containment
shall be conducted either in: (i) A Class
III cabinet system or in (ii) Class I or

Class II cabinets that are located in a

specially designed area in which all

personnel are required to wear one-

piece positive-pressure isolation suits.

Appendix G-II-D-2-b. Laboratory
animals involved in experiments
requiring P4-level physical containment
shall be housed either in cages

contained in Class III cabinets or in

partial containment caging systems
(such as Horsfall units [11], open cages

placed in ventilated enclosures, or solid-

wall and -bottom cages covered by filter

bonnets, or solid-wall and -bottom cages

placed on holding racks equipped with

ultraviolet irradiation lamps and
reflectors) that are located in a specially

designed area in which all personnel are

required to wear one-piece positive-

pressure suits.

Appendix G-II-D-2-c. Alternative

Selection of Containment Equipment.

Experimental procedures involving a

host-vector system that provides a one-

step higher level of biological

containment than that specified can be

conducted in the P4 facility using

containment equipment requirements

specified for the P3 level of physical

containment. Alternative combinations
of containment safeguards are shown in

Table II.

Table II.—Possible Combinations of Containment Safeguards

Classification of experiment Alternate combinations of physical and biological containment

Physical containment
Biological 1

containment

Physical containment

Laboratory design
specified for

Laboratory
practices

specified for

Containment
equipment
specified for

Biological

containment

P4 HV1 P4 P4 P4 HV1
HV2P4 HV1 P4 P4 P3

1 see Append** I for description of biological containment.
In this case gloves shall be worn, in addition to the clothing requirements specified m Appendix G-11-D-l-n.

Appendix G-II-D-3. Special

Laboratory Design.

Appendix G-II-D-3-a. The laboratory

shall be located in a restricted-access

facility which is either a separate

building or a clearly demarcated and
isolated zone within a building.

Clothing-change areas and shower
rooms shall be provided for personnel

entry and egress. These rooms shall be

ri.52]
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arranged so that personnel leave

through the shower area to the change

room. A double-door ventilated

vestibule or ultraviolet air lock shall be

provided for passage of materials,

supplies, and equipment which are not

brought into the P4 facility through the

change room area.

Appendix G-II-D-3-b. Walls, floors,

and ceijings of the P4 facility are

constructed to form an internal shell

which readily allows vapor-phase

decontamination and is animal- and
insect-proof. All penetrations through

these structures and surfaces are sealed.

(The integrity of the walls, floors,

ceilings, and penetration seals should

ensure adequate contaiment of a vapor-

phase decontiminant under static

pressure conditions. This requirement

does not imply that these surfaces must
be airtight.)

Appendix G-II-D-3-c. A foot-, elbow-,

or automatically-operated handwashing
facility shall be provided near the door
within each laboratory in which
experiments involving recombinant

DNA are conducted in openface
biological safety cabinets.

Appendix G-II-D-3-d. Central

vacuum systems are permitted. The
system, if provided, shall not serve

areas outside the P4 facility. The
vacuum system shall include in-line

HEPA filters near each use point or

service cock. The filters shall be
installed so as to permit in-place

decontamination and replaceement.

Water supply, liquid and gaseous
services provided to the P4 facility shall

be protected by devices that prevent

backflow.

Appendix G-II-D-3-e. Drinking water
fountains shall not be installed in

laboratory or animal rooms of the P4
facility. Foot-operated water fountains

are permitted in the corridors of the P4
facility. The water service provided to

such fountains shall be protected from
the water services to the laboratory

areas of the P4 facility.

Appendix G-II-D-3-f. Laboratory
doors shall be self-closing.

Appendix G-Il-D-3-g. A double-door
autoclave shall be provided for

sterilization of material passing out of

the P4 facility. The autoclave doors shall

be interlocked so that both doors will

not be open at the same time.

Appendix G-lI-D-3-h. A pass-through

dunk tank or fumigation chamber shall

be provided for removal from the P4
facility of material and equipment that

cannot be heat-sterilized.

Appendix G— 1
1—D—3—i . All liquiid

effluents from the P4 facility shall be

collected and decontaminated before

disposal. Liquid effluents from biological

safety cabinets and laboratory sinks

shall be sterilized by heat. Liquid

effluents from the shower and hand
washing facilities may be activated by
chemical treatment. HEPA filters shall

be installed in all vents from effluent

drains.

Appendix G-II-D-3-j. An individual

supply and exhaust-air ventilation

system shall be provided. The system
shall maintain pressure differentials and
directional air flow as required to

endure inflow from areas outside the

facility toward areas of highest potential

risk within the facility. The system shall

be designed to prevent the reversal of

air flow. The system shall sound an
alarm in the event of system
malfunction.

Appendix G-II-D-3-k. Air within

individual laboratories of the P4 facility

may be recirculated if HEPA filtered.

Appendix G-ll-D-3-1. The exhaust air

from the P4 facility shall be HEPA
filtered and discharged to the outdoors

so that it is dispersed clear of occupied

buildings and air intakes. The filter

chambers shall be designed to allow in

situ decontamination before removal
and to facilitate certification testing

after replacement.
Appendix G-II-D-3-m. The treated

exhaust-air from Class I and Class II

biological safety cabinets [12] may be
discharged directly to the laboratory

room environment or to the outdoors.

The treated exhaust-air from Class III

cabinets shall be discharged to the

outdoors. If the treated exhaust-air from
these cabinets is to be discharged to the

outdoors thourgh the P4 facility exhaust

air system, it shall be connected to this

system so as to avoid any interference

with the air balance of the cabinets or

the facility exhaust air system.

Appendix G-II-D-3-n. As noted in

Appendix G-II-D-2-a, the P4 facility

may contain specially designed areas in

which all personnel are required to wear
one-piece positive-pressure isolation

suits. Such areas shall be airtight. The
exhaust-air from the suit area shall be
filtered by two sets of HEPA filters

installed in series, and a duplicate

filtration unit and exhaust fan shall be

provided. The air pressure within the

suit area shall be less than that on any
adjacent area. An emergency lighting

system, communication systems and
power source shall be provided. A
double-door autoclave shall be provided
for sterilization of all waste materials to

be removed from the suit area.

Personnel who enter this area shall

wear a one-piece positive-pressure suit

that is ventilated by a life-support

system. The life-support system shall be

provided with alarms and emergency
backup air. Entry to this area is through

an airlock fitted with airtight doors. A

chemical shower area shall be provide

to decontaminate the surfaces of the suit

before removal.

Appendix G—III. Footnotes and
References of Appendix G.

1. Laboratory Safety at the Center for

Disease Control (Sept. 1974). U.S. Department

of Health, Education and Welfare Publication

No. CDC 75-8118.

2. Classification of Eliologic Agents on the

Basis of Hazard. (4th Edition, July 1974). U.S.

Department of Health, Education and
Welfare. Public Health Service. Centers for

Disease Control. Office of Biosafety, Atlanta,

Georgia 30333.

3. National Cancer Institute Safety

Standards for Research Involving Oncogenic
Viruses (Oct. 1974). U.S. Department of

Health, Education and Welfare Publication

No. (NIH) 75-790.

4. National Institutes of Health Biohazards

Safety Guide (1974). U.S. Department of

Health, Education, and Welfare, Public

Health Service, Natonal Institutes of Health.

U.S. Government Printing Office, Stock No.

1740-00383.

5. Biohazards in Biological Research

(1973). A. Heilman, M. N. Oxman, and R.

Pollack (ed.) Cold Spring Harbor Laboratory.

6 . Handbook of Laboratory Safety (1971).

Second Edition. N. V. Steere (ed.). The
Chemical Rubber Co., Cleveland.

7. Bodily,
J. L. (1970). General

Administration of the Laboratory, H. L
Bodily, E. L. Updyke, and J. O. Mason (eds.).

Diagnostic Procedures for Bacterial, Mycotic

and Parasitic Infections. American Public

Health Association, New York, pp. 11-28.

8. Darlow, H. M. (1969). Safety in the

Microbiological Laboratory. In
J.

R. Norris

and D. W. Robbins (ed.). Methods in

Microbiology. Academic Press. Inc. New
York. pp. 169-204.

9. The Prevention of Laboratory Acquired
Infection (1974). C. H. Collins. E. G. Hartley,

and R. Pilsworth. Public Health Laboratory

Service, Monograph Series No. 6 .

10. Chatigny, M. A. (1961). Protection

Against Infection in the Microbiological

Laboratory: Devices and Procedures. In W.
W. Umbreit (ed.). Advances in Applied

Microbiology. Academic Press, New York,

N.Y. 3:131-192.

11. Horsfall, F. L., Jr., and J.
H. Baner (1940).

Individual Isolation of Infected Animals in a

Single Room.
J.

Bact. 40, 569-580.

12. Biological safety cabinets referred to in

this section are classified as Class I, Class //

or Class III cabinets. A Class l is a ventilated

cabinet for personnel protection having an

inward flow of air away from the operator.

The exhaust air from this cabinet is filtered

through a high-efficiency particulate air

(HEPA) filter. This cabinet is used in three

operational modes: (1) With a full-width ope

front, (2) with an installed front closure panel

(having four 8-inch diameter openings)

without gloves, and (3) with an installed front

closure panel equipped with arm-length

rubber gloves. The face velocity of the

inward flow of air through the full-width open
front is 75 feet per minute or greater.

A Class II cabinet is a ventilated cabinet

for personnel and product protection having

ri5?i
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an open front with inward air flow1 for

personnel protection, and HF.PA filtered mass
recirculation air flow for product protection.

The cabinet exhaust air is filtered through •

IIEI’A filter. The face velocity of the inward
flow of air through the full-width open front is

75 feet per minute or greater. Design and
peformance specifications for Class //

cabinets have been adopted by the National

Sanitation Foundation. Ann Arbor, Michigan.

A Class III cabinet is a closed-front

ventilated cabinet of gas-tight construction

which provides the highest level of personnel

protection of all biohazard safety cabinets.

The interior of the cabinet is protected from

contaminants exterior to the cabinet. The
cabinet is fitted with arm-length rubber

gloves and is operated under a negative

pressure of at least 0.5 inches water gauge.

All supply air is filtered through HFPA filters.

Exhaust air is filtered through two HEPA
filters or one HEPA filter and incinerator

before being discharged to the outside

environment.

Appendix H—Shipment

Recombinant DNA molecules

contained in an organism or virus shall

be shipped only as an etiologic agent

under requirements of the U.S. Public

Health Service, and the U.S. Department
of Transportation (Section 72.3, Part 72,

Title 42, and Sections 173.386-.388, Part

173, Title 49, United States Code of

Federal Regulations (CFR)) as specified

below:

Appendix H-I. Recombinant DNA
molecules contained in an organism or

virus requiring Pi, P2, or P3 physical

containment, when offered for

transportation or transported, are

subject to all requirements of Section

72.3(a )—(3). Part 72. Title 42 CFR. and
Sections 173.386-.388, Part 173, Title 49

CFR.
Appendix H—II. Recombinant DNA

molecules contained in an organism or

virus requiring P4 physical containment,

when offered for transportation or

transported, are subject to the

requirements listed above under
Appendix H-l and are also subject to

Section 72.3(f), Part 72, Title 42 CFR.
Appendix H—III. Information on

packaging and labeling of etiologic

agents is shown in Figures 1, 2, and 3.

Additional information on packaging

and shipment is given in the

“Laboratory Safety Monograph—

A

Supplement to the NIH Guidelines for

Recombinant DNA Research," available

from ORDA.
BILLING COOE 4140-01-M
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Appendix I—Biological Containment

Appendix I-l. Levels of Biological

Containment. In consideration of

biological containment, the vector

(plasmid, organelle, or virus) for the

recombinant DNA and the host

(bacterial, plant, or animal cell) in which
the vector is propagated in the

laboratory will be considered together.

Any combination of vector and host

which is to provide biological

containment must be chosen or

constructed so that the following types

of "escape" are minimized: (i) Survival

of the vector in its host outside the

laboratory and (ii) transmission of the

vector from the propagation host to

other nonlaboratory hosts.

The following levels of biological

containment (HV, or Host-Vector,

systems) for prokaryotes will be
established; specific criteria will depend
on the organisms to be used.

Appendix I—I—A. HVl. A host-vector

system which provides a moderate level

of containment. Specific systems:

Appendix I-I-A-l. EKl. The host is

always E. coli K-12 or a derivative

thereof, and the vectors include

nonconjugative plasmids (e.g., pSClOl,

ColEl, or derivatives thereof [1-7]) and
variants of bacteriophage, such as

lambda (8-15). The E. coli K-12 hosts

shall not contain conjugation-proficient

plasmids, whether autonomous or

integrated, or generalized transducing

phages.

Appendix I-l-A-2. Other HVl. Hosts

and vectors shall be, at a minimum,
comparable in containment to E. coli K-
12 with a non conjugative plasmid or

bacteriophage vector. The data to be

considered and a mechanism for

approval of such HVl systems are

described below (Appendix I— II).

Appendix I-I-B . HV2. These are host-

vector systems shown to provide a high

level of biological containment as

demonstrated by data from suitable

tests performed in the laboratory.

Escape of the recombinant DNA either

via survival of the organisms or via

transmission of recombinant DNA to

other organisms should be less than

'/io
8 under specified conditions.

Specific systems:

Appendix I—I—B—1 . For EK2 host-

vector systems in which the vector is a

plasmid, no more than one in 10 s host

cells should be able to perpetuate a

cloned DNA fragment under the

specified nonpermissive laboratory

conditions designed to represent the

natural environment, either by survival

of the original host or as a consequences
of transmission of the cloned DNA
fragment.
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Apendix l-l-B-2. For EK2 host-vector

systems in which the vector is a phage,

no more than one in 10 8 phage particles

should be able to perpetuate a cloned

DNA fragment under the specified

nonpermissive laboratory conditions

designed to represent the natural

environment either: (i) As a prophage (in

the inserted or plasmid formj in the

laboratory host used for phage
propagation or (ii) by surviving in

natural environments and transferring a

cloned DNA fragment to other hosts (or

their resident prophages).

Appendix 1—II. Certification of Host-

Vector Systems.

Appendix I—II—A. Responsibility. HVl
systems other than E. coli K-12, and
HV2 host-vector systems, may not be

designated as such until they have been
certified by the Director, NIH.

Application for certification of a host-

vector system is made by written

application to the Office of Recombinant
DNA Activities, National Institutes of

Health, Bethesda, Maryland 20205.

Host-vector systems that are proposed
for certification will be reviewed by the

National Institutes of Health (NIH)

Recombinant DNA Advisory Committee
(RAC). (See Section IV—C—1—b—(1 )—(e).)
This will first involve review of the data

on construction, properties, and testing

of the proposed host-vector system by a

Working Group composed of one or

more members of the RAC and other

persons chosen because of their

expertise in evaluating such data. The
Committee will then evaluate the report

of the Working Group and any other

available information at a regular

meeting. The Director, NIH, is

responsible for certification after

receiving the advice of the RAC. Minor
modifications of existing certified host-

vector systems, where the modifications

are of minimal or no consequence to the

properties relevant to containment may
be certified by the Director, NIH,
without review by the RAC. (See

Section IV—C—1—b—(3)—(c).)
When new host-vector systems are

certified, notice of the certification will

be sent by the Office of Recombinant
DNA Activities (ORDA) to the applicant

and to all Institutional Biosafety

Committees (IBCs) and will be

published in the Recombinant DNA
Technical Bulletin. Copies of a list of all

currently certified host-vector systems

may be obtained from ORDA at any
time.

The Director. NIH, may at any time

rescind the certification of any host-

vector systems. (See Section IV-C-I-b-
(3)-(d).) If certification of a host-vector

system is rescinded. NIH will instruct

investigators to transfer cloned DNA
into a different system, or use the clones

at a higher physical containment level

unless NIH determines that the already

constructed clones incorporate adequate
biological containment.

Certification of a given system does
not extend to modifications of either the

host or vector component of that system.

Such modified systems must be

independently certified by the Director,

NIH. If modifications are minor, it may
only be necessary for the investigator to

submit data showing that the

modifications have either improved or

not impaired the major phenotypic traits

on which the containment of the system
depends. Substantial modifications of a

certified system require the submission

of complete testing data.

Appendix I—II—B. Data To Be
Submitted for Certification.

Appendix I—II—B—1. HVl Systems
Other than E. coli K-12. The following

types of data shall be submitted,

modified as appropriate for the

particular system under consideration:

(i) A description of the organism and
vector; the strain's natural habitat and
growth requirements; its physiological

properties, particularly those related to

its reproduction and survival and the

mechanisms by which ii exchanges
genetic information; the range of

organisms with which this organism
normally exchanges genetic information

and what sort of information is

exchanged; and any relevant

information on its pathogenicity or

toxicity; (ii) A description of the history

of the particular strains and vectors to

be used, including data on any
mutations which render this organism
less able to survive or transmit genetic

information; (iii) A general description

of the range of experiments

contemplated, with emphasis on the

need for developing such an HVl
system.

Appendix I— 1 1—B—2. HV2 Systms.

Investigators planning to request HV2
certification for host-vector systems can

obtain instructions from ORDA
concerning data to be submitted [14-15].

In general, the following types of data

are required: (i) Description of

construction steps, with indication of

source, properties, and manner of

introduction of genetic traits; (ii)

Quantitative data on the stability of

genetic traits that contribute to the

containment of the system; (iii) Data on
the survival of the host-vector system
under nonpermissive laboratory

conditions designed to represent the

relevant natural environment; (iv) Data
on transmissibility of the vector and/or
a cloned DNA fragment under both

permissive and nonpermissive
conditions; (v) Data on all other
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properties of the system which affect

containment and utility, including

information on yields of phage or

plasmid molecules, ease of DNA
isolation, and ease of transfection or

transformation, (vi) In some cases, the

investigator may be asked to submit

data on survival and vector

transmissibility from experiments in

which the host-vector is fed to

laboratory animals and human subjects.

Such in vivo data may be required to

confirm the validity of predicting in vivo

survival on the basis of in vitro

experiments.

Data must be submitted in writing to

ORDA. Ten to twelve weeks are

normally required for review and

circulation of the data prior to the

meeting at which such data can be

considered by the RAC. Investigators

are encouraged to publish their data on

the construction, properties, and testing

of proposed HV2 systems prior to

consideration of the system by the RAC
and its subcommittee. More specific

instructions concerning the type of data

to be submitted to NIH for proposed EK2

systems involving either plasmids or

bacteriophage in E. coli K-12 are

available from ORDA.
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Appendix J
—Federal Interagency

Advisory Committee on Recombinant

DNA Research

Appendix J—I. Federal Interagency

Advisory Committee. The Federal

Interagency Advisory Committee on

Recombinant DNA Research advises the

Secretary of the Department of Health

and Human Services, the Assistant

Secretary for Health, and the Director,

National Institutes of Health, on the

coordination of those aspects of all

Federal programs and activities relating

to recombinant DNA research. The
Committee provides for communication

and exchange of information necessary

to maintain adequate coordination of

such programs and activities. The
Committee is responsible for facilitating

compliance with a uniform form set of

guidelines in the conduct of this

research in the public and private

sectors and, where warranted, to

sugges’t administrative or legislative

proposals.

The Director of the NIH. or his

designee, serves as Chairman, and the

Committee includes representation from

all Departments and Agencies whose
programs involve health functions or

responsibilities as determined by the

Secretary.

Departments and Agencies which

have representation on this Committee,

as of December 1980, are

Department of Agriculture

Department of Commerce
Department of Defense

Department of Energy

Environmental Protection Agency

Executive Office of the President

Department of Health and Human Servic es

Office of the Assistant Secretary for

Health. Centers for Disease Control. Food

and Drug Administration. Nation; I

Institutes of I lealth

Department of the Interior

Department of Justice

Department of Labor

National Aeronautics and Space

Administration

National Science Foundation

Nuclear Regulatory Commission

Department of State

Department of Transportation

Arms Control and Disarmament Agency

Veterans Administration

At the second meeting of the

Committee on November 23. 1976. all of

the Federal agencies endorsed the NIH
Guidelines, and Departments which

support or conduct recombinant DNA
research agreed to abide by the NIH
Guidelines [1].

Appendix J— II. Footnote of Appendix J.

1. Minutes of the first eight meetings of the

Federal Interagency Advisory Committee on

Recombinant DNA Research are reproduced

in Recombinant DNA Research. Volume 2.

Documents Relating to "NIH Guidelines for

Research Involving Recombinant DNA
Molecules." June 1976-November 1977.

Appendix K—Physical Containment for

Large-Scale Uses of Organisms

Containing Recombinant DNA
Molecules

This part of the NIH Guidelines

specifies physical containment

guidelines for large-scale (greater than

10 liters of culture) research or

production involving viable organisms

containing recombinant DNA molecules.

It shall apply to large-scale research or

production activities as specified in

Section III—B—5 of the NIH Guidelines.

All provisions of the NIH Guidelines

shall apply to large-scale research or

production activities with the following

modifications:

• Appendix K shall replace Appendix

G when quantities in excess of 10 liters

of culture are involved in research or

production.

• The institution shall appoint a

biological safety officer if it engages in

large-scale research or production

activities involving viable organisms

containing recombinant DNA molecules.

The duties of the biological safety

officer shall include those specified in

Section IV-B-4 of the Guidelines.

• The institution shall establish and

maintain a health surveillance program

for personnel engaged in large-scale

research or production activities

involving viable organisms containing

recombinant DNA molecules which

require P3 containment at the laboratory
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scale. The program shall include:

preassignmenl and periodic physical

and medical examinations: collection,

maintenance and analysis of serum
specimens for monitoring serologic

changes that may result from the

employee's work experience: and
provisions for the investigation of any
serious, unusual or extended illnesses of

employees to determine possible

occupational origin.

Appendix K-I. Selection of Physical
Containment Levels. The selection of

the physical containment level required

for recombinant DNA research or

production involving more than 10 liters

of culture is based on the containment
guidelines established in Part III of the

Guidelines. For purposes of large-scale

research or production, three physical

containment levels are established.

These are referred to as Pl-LS, P2-LS,
and P3-I.S. The Pl-LS level of physical

containment is required for large-scale

research or production of viable

organisms containing recombinant DNA
molecules which require Pi containment
at the laboratory scale. The P2-LS level

of physical containment is required for

large-scale research or production of

viable organisms containing

recombinant DNA molecules which
require P2 containment at the laboratory

scale. The P3-LS level of physical

containment is required for large-scale

research of production of viable

organisms containing recombinant DNA
molecules which require P3 containment
at the laboratory scale. No provisions

are made for large-scale research or

production of viable organisms
containing recombinant DNA molecules
which require P4 containment at the

laboratory scale. If necessary, these

requirements will be established by NIH
on an individual basis.

Appendix K—II. PL-LS Level.

Appendix K-II-A. Cultures of viable

organisms containing recombinant DNA
molecules shall be handled in a closed

system (e.g., closed vessel used for the

propagation and growth of cultures) or

other primary containment equipment
(e.g., biological safety cabinet containing

a centrifuge used to process culture

fluids) which is designed to reduce the

potential for escape of viable organisms.
Volumes less than 10 liters may be
handled outside of a closed system or

other primary containment equipment
provided all physical containment
requirements specified in Appendix G-
1 1—A of the Guidelines are met.
Appendix K-II-B. Culture fluids

(except as allowed in Appendix K-B-3)
shall not be removed from a closed
system or other primary containment
equipment unless the viable organisms
containing recombinant DNA molecules

have been inactivated by a validated

inactivation procedure. A validated

inactivation procedure is one which has
been demonstrated to be effective using

the organism that will serve as the host

for progagating the recombinant DNA
molecules.

Appendix K-II-C. Sample collection

from a closed system, the addition of

materials to a closed system and the

transfer of culture fluids from one closed

system to another shall be done in a

manner which minimizes the release of

aerosols or contamination of exposed
surfaces.

Appendix K-II-D. Exhaust gases
removed from a closed system or other

primary containment equipment shall be
treated by filters which have efficiencies

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration)

to prevent the release of viable

organisms containing recombinant DNA
molecules to the environment.
Appendix K-II-E. A closed system or

other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules
shall not be opened for maintenance or

other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

procedure is one which has been
demonstrated to be effective using the

organism that will serve as the host for

propagating the recombinant DNA
molecules.

Appendix K-II-F. Emergency plans

required by Section IV-B-3-f shall

include methods and procedures for

handling large losses of culture on an
emergency basis.

Appendix K—III. P2-LS Level.

Appendix K-III-A. Cultures of viable

organisms containing recombinant DNA
molecules shall be handled in a closed

system (e.g., closed vessel used for the

propagation and growth of cultures) or

other primary containment equipment
(e.g., Class III biological safety cabinet

containing a centrifuge used to process
culture fluids) which is designed to

prevent the escape of viable organisms.
Volumes less than 10 liters may be
handled outside of a closed system or

other primary containment equipment
provided all physical containment
requrements specified in Appendix G-
II—B of the Guidelines are met.

Appendix K—III—B. Culture fluids

(except as allowed in Appendix K-C-3)
shall not be removed from a closed

system or other primary containment
equipment unless the viable organisms
containing recombinant DNA molecules
have been inactivated by a validated

inactivation procedure. A validated

inactivation procedure is one which has
been demonstrated to be effective using

the organism that will serve as the host

for propagating the recombinant DNA
molecules.

Appendix K— III—C. Sample collection

from a closed system, the addition of

materials to a closed system, and the

transfer of cultures fluids from one
closed system to another shall be done
in a manner which prevents the release

of aerosols or contamination of exposed
surfaces.

Appendix K—III—D. Exhaust gases
removed from a closed system or other

primary containment equipment shall be
treated by filters which have efficiencies

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration)

to prevent the release of viable

organisms containing recombinant DNA'
molecules to the environment.

Appendix K—III—E. A closed system or

other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules
shall not be opened for maintenance or

other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

procedure is one which has been
demonstrated to be effective using the

organism that will serve as the host for

propagating the recombinant DNA
molecules.

Appendix K—III—F. Rotating seals and
other mechanical devices directly

associated with a closed system used
for the propagation and growth of viable

organisms containing recombinant DNA
molecules shall be designed to prevent

leakage or shall be fully enclosed in

ventilated housings that are exhausted
through filters which have efficiencies

equivalent to HEPA filters or through

other equivalent treatment devices.

Appendix K—III—G. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules and other

primary containment equipment used to

contain operations involving viable

organisms containing recombinant DNA
molecules shall include monitoring or

sensing devices that monitor the

integrity of containment during

operations.

Appendix K-III-H. A closed system
used for the propagation and growth of

viable organisms containing the

recombinant DNA molecules shall be
tested for integrity of the containment
features using the organism that will

serve as the host for propagating

recombinant DNA molecules. Testing

shall be accomplished prior to the

introduction of viable organisms
containing recombinant DNA molecules
and following modification or

replacement of essential containment
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features. Procedures and methods used

in the testing shall be appropriate for the

equipment design and for recovery and
demonstration of the test organism.

Records of tests and results shall be

maintained on file.

Appendix K -III— I. A closed system

jsed for the propagation and growth of

/iable organisms containing

•ecombinant DN.\ molecules shall be

jermanently identified. This

dentification shall be used in all records

eflecting testing, operation, and
naintenance and in all documentation

elating to use of this equipment for

esearch or production activities

nvolving viable organisms containing

ecombinant DNA molecules.

Appendix K—III— J. The universal

piohazard sign shall be posted on each

losed system and primary containment
quipment when used to contain viable

rganisms containing recombinant DNA
lolecules.

Appendix K—III—K. Emergency plans

equired by Section IV-B-3-f shall

iclude methods and procedures for

andling large losses of culture on an
mergency basis.

Appendix K-IV. P3-LS Level.

Appendix K-IV-A. Cultures of viable

rganisms containing recombinant DNA
lolecules shall be handled in a closed

ystem (e.g., closed vessels used for the

ropagation and growth of cultures) or

ther primary containment equipment
:.g., Class III biological safety cabinet

antaining a centrifuge used to process

ilture fluids) which is designed to

revent the escape of viable organisms,
olumes less than 10 liters may be
undled outside of a closed system
'ovided all physical containment
quirements specified in Appendix G-
-C of the Guidelines are met.

Appendix K-IV-B. Culture fluids

xcept as allowed in Appendix K-D-3)
lall not be removed from a closed

'stem or other primary containment
juipment unless the viable4>rganisms
intaining recombinant DNA molecules
ive been inactivated by a validated

activation procedure. A validated
activation procedure is one which has
:en demonstrated to be effective using

e organisms that will serve as the host
r propagating the recombinant DNA
olecules.

Appendix K-IV-C. Sample collection

im a closed system, the addition of

aterials to a closed system, and the

insfer of culture fluids from one closed
stem to another shall be done in a

anner which prevents the release of

rosols or contamination of exposed
rfaces.

Appendix K-IV-D. ExhaUst gases
noved from a closed system or other

imary containment equipment shall be

treated by filters which have efficiencies

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration)

to prevent the release of viable

organisms containing recombinant DNA
molecules to the environment.

Appendix K-IV-E. A closed system or

other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules

shall not be opened for maintenance or

other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

procedure is one which has been
demonstrated to be effective using the

organisms that will serve as the host for

propagating the recombinant DNA
molecules.

Appendix K-IV-F. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be

operated so that the space above the

culture level will be maintained at a

pressure as low as possible, consistent

with equipment design, in order to

maintain the intergrity of containment
features.

Appendix K-IV-G. Rotating seals and
other mechanical devices directly

associated with a closed system used to

contain viable organisms containing

recombinant DNA molecules shall be
designed to prevent leakage or shall be
fully enclosed in ventilated housings

that are exhausted through filters which
have efficiencies equivalent to JdEPA
filters or through other equivalent

treatment devices.

Appendix K-IV-H. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules and other

primary containment equipment used to

contain operations involving viable

organisms containing recombinant DNA
molecules shall include monitoring or

sensing devices that monitor the

integrity of containment during

operations.

Appendix K-IV-I. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be
tested for integrity of the containment
features using the organisms that will

serve as the host for propagating the

recombinant DNA molecules. Testing

shall be accomplished prior to the

introduction of viable organisms
containing recombinant DNA molecules,

and following modification or

replacement of essential containment
features. Procedures and methods used
in the testing shall be appropriate for the

equipment design and for recovery and
demonstration of the test organism.

Records of tests and results shall be

maintained on file.

Appendix K-IV-J. A closed system

used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be

permanently identified: This

identification shall be used in all records

reflecting testing, operation and
maintenance and in all documentation
relating to the use of this equipment for

research production activities involving

viable organisms containing

recombinant DNA molecules.

Appendix K-IV-K. The universal

biohazard sign shall be posted on each
closed system and primary containment
equipment when used to contain viable

organisms containing recombinant DNA
molecules.

Appendix K-IV-L. Emergency plans

required by Section IV-B-3-f shall

include methods and procedures for

handling large losses of culture on an
emergency basis.

Appendix K-IV-M. Closed systems
and other primary containment

equipment used in handling cultures of

viable organisms containing

recombinant DNA molecules shall be

located within a controlled area which
meets the following requirements:

Appendix K-IV-M-1. The controlled

area shall have a separate entry area.

The entry area shall be a double-doored

space such as an air lock, anteroom or

change room that separates the

controlled area from the balance of the

facility.

Appendix K-IV-M-2. The surfaces of

walls, ceilings, and floors in the

controlled area shall be such as to

premit ready cleaning and
decontamination.

Appendix K-IV-M-3. Penetrations

into the controlled area shall be sealed

to permit liquid or vapor phase space

decontamination.

Appendix K-IV-M-4. All utilities and
service or process piping and wiring

entering the controlled area shall be
protected against contamination.

Appendix K-IV-M-5. Handwashing
facilities equipped with foot, elbow, or

automatically operated values shall be

located at each major work area and
near each primary exit.

Appendix K-1V-M-6. A shower
facility shall be provided. This facility

shall be located in close proximity to the

controlled area.

Appendix K-IV-M-7. The controlled

area shall be designed to preclude

release or culture fluids outside the

controlled area in the event of an
accidental spill or release from the

closed systems or other primary

containment equipment.
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Appendix K-IV-M-8. The controlled

area shall have a ventilation system that

is capable of controlling air movement.

The movement of air shall be from areas

of lower contamination potential to

ureas of higher contamination potential.

If the ventilation system provides

positive pressure supply air. the system

shall operate in a manner that prevents

the reversal of the direction of air

movement or shall be equipped with an

alarm that would be actuated in the

event that reversal in the direction of air

movement were to occur. The exhaust

air from the controlled area shall not be

recirculated to other areas of the

facility. The exhaust air from the

controlled area may be discharged to

the outdoors without filtration or other

means for effectively reducing an

accidental aerosol burden provided that

it can be dispersed clear of occupied

buildings and air intakes.

Appendix K-IV-N. The following

personnel and operational practices

shall be required.

Appendix K-IV-N-1. Personnel entry

into the controlled area shall be through

the entry area specified in Appendix K-

D-13-a.
Appendix K-IV-N-2. Persons entering

the controlled area shall exchange or

cover their personal clothing with work

garments such as jumpsuits, laboratory

coats, pants and shirts, head cover, and

shoes or shoe covers. On exit from the

controlled area the work clothing may

be stored in a locker separate from that

used for personal clothing or discarded

for laundering. Clothing shall be

decontaminated before laundering.

Appendix K-IV-N-3. Entry into the

controlled area during periods when

work is in progress shall be restricted to

those persons required to meet program

or support needs. Prior to entry all

persons shall be informed of the

operating practices, emergency

procedures, and the nature of the work

conducted.
Appendix K-IV-N—4. Persons under 18

years of age shall not be permitted to

enter the controlled area.

Appendix K-IV-N-5. The universal

biohazard sign shall be posted on entry

doors to the controlled area and all

internal doors when any work involving

the organism is in progress. This

includes periods when decontamination

procedures are in progress. The sign

posted on the entry doors to the

controlled area shall include a statement

of agents in use and personnel

authorized to enter the controlled area.

Appendix K-IV-N-6. The controlled

area shall be kept neat and clean.

Appendix K-IV-N-7. Eating, drinking,

smoking, and storage of food are

prohibited in the controlled area.

Appendix K-IV-N-8. Animals and

plants shall be excluded from the

controlled area.

Appendix K-IV-N-9. An effective

insect and rodent control program shall

be maintained.

Appendix K-IV-N-10. Access door to

the controlled area shall be kept closed,

except as necessary for access, while

work is in progress. Serve doors leading

directly outdoors shall be sealed and

locked while work is in progress.

Appendix K-IV-N-1 1. Persons shall

wash their hands when leaving the

controlled area.

Appendix K-IV-N-12. Persons

working in the controlled area shall be

trained in emergency procedures.

Appendix K-IV-N-13. Equipment and

materials required for the management

of accidents involving viable organisms

containing recombinant DNA molecules

shall be available in the controlled area.

Appendix^K-IV-N-14. The controlled

area shall be decontaminated in

accordance with established procedures

following spills or other accidental

release of viable organisms containing

recombinant DNA molecules.

Appendix L—Release Into the

Environment of Certain Plants

Appendix L-l. General Information.

Appendix L specifies conditions under

which certain plants, as specified below,

may be approved for release into the

environment. Experiments in this

category cannot be initiated without

submission of relevant information on

the proposed experiment to NTH, review

by the RAC Plant Working Group, and

specific approval by NIH. Such

experiments also require the approval of

the IBC before initiation. Information on

specific experiments which have been

approved will be available in ORDA
and will be listed in Appendix L— III

when the Guidelines are republished.

Experiments which do not meet the

specifications of Appendix L—II fall

under Section III—A and require RAC
review and NIH and IBC approval

before initiation.

Appendix L—II. Criteria Allowing

Review by the RAC Plant Working

Group Without the Requirement for Full

RAC Review. Approval may be granted

by ORDA in consultation with the RAC
Plant Working Group without the

requirement for full RAC review (IBC

review is also necessary) for growing

plants containing recombinant DNA in

the field under the following conditions:

Appendix L-II-A. The plant species is

a cultivated crop of a genus that has no

species known to be a noxious weed.

Appendix L-II-B. The introduced

DNA consists of woll-chaructcrized

genes containing no sequences harmful

to humans, animals, or plants.

Appendix I.-II-C. The vector consists

of DNA: (i) From exempt host-vector

systems (Appendix C): (ii) from plants of

the same or closely related species: (iii)

from nonpathogenic prokaryotes or

nonpathogenic lower eukaryotic plants:

(iv) from plant pathogens only if

sequences causing disease have been

deleted: or (v) chimeric vectors

constructed from sequences defined in

(i) to (iv) above. The DNA may be

introduced by any suitable method.

Appendix L-Il-D. Plants are grown in

controlled access fields under specified

conditions appropriate for the plant

under study and the geographical

location. Such conditions should include

provisions for using good cultural and

pest control practices, for physical

isolation from plants of the same species

outside of the experimental plot in

accordance with pollination

characteristics of the species, and for

further preventing plants containing

recombinant DNA from becoming

established in the environment. Review

by the IBC should include an appraisal

by scientists knowledgeable of the crop,

its production practices, and the local

geographical conditions. Procedures for

assessing alterations in and the spread

of organisms containing recombinant

DNA must be developed. The results of

the outlined tests must be submitted for

review by the IBC. Copies must also be

submitted to the Plant Working Group of

the RAC.
Appendix L-III. Specific Approvals.

OMB's ‘‘Mandatory Information

Requirements for Federal Assistance

Program Announcements” (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic

Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every federal research

program in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could

not be certain that every federal

program would be included as many

federal agencies, as well as private

organizations, both national and

international, have elected to follow the

NIH Guidelines. In lieu of the individual

Drogram listing, NIH invites readers to

direct questions to the information

[160]



Federal Register / Vol. 48. No. 10G / Wednesday. June 1, 1983 / Notices 24581

address above about whether individual

programs listed in the Catalog of
Federal Domestic Assistance are

affected.

Dated: May 19. 1983.

Richard M. Krause, M.D.,

Director. National Institute ofAllergy and
Infectious Diseases. National Institutes of
Health.
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DEPARTMENT OE HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECCMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP FOR DEVELOPMENT OF RESPONSE TO

PRESIDENT'S COMMISSION'S REPORT ON ETHICAL AND SOCIAL ISSUES

MINUTES OF MEETING1

JUNE 24, 1983

The Working Group for Development of Response to President's Commission's Report
on Ethical and Social Issues was convened at 9:00 a.m. on June 24, 1983, in

Building 31, Room 7A24, at the National Institutes of Health, 9000 Rockville
Pike, Bethesda, Maryland 20205. The meeting was open to the public. Mr. Robert
Mitchell was Chairman. The following were present for all or part of the meeting

Working Group Members:

Susan Gottesman
Jean Harris
John Harvin
David Martin
Robert Mitchell

Elena Nightingale
Mark Saginor
LeRoy Walters
William Gartland

(Executive Secretary)

A Working Group roster is attached (Attachment I )

.

Government Liaison Representatives:

Herman Lewis, National Science Foundation
Charles McCarthy, National Institutes of Health
Henry Miller, Food and Drug Administration

Other National Institutes of Health Staff:

Stanley Barban, NIAID
John Fletcher, Clinical Center
Elizabeth Milewski, NIAID
Janet Sobell, OD

Other:

Carter Leonard Blakely, Blue Sheet

-*-The Working Group is advisory to the RAC, and its recommendations should not

be considered as final and accepted.
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The Chairman, Mr. Mitchell, called the meeting of the Working Group for Devel-
opment of Response to President's Commission's Report on Ethical and Social

Issues to order at 9:00 a.m. , June 24, 1983. He said that at its April 11

meeting the Recombinant CNA Advisory Committee (RAC) endorsed a proposal to

form a working group to comment and report to RAC on the "Report on the Social
and Ethical Issues of Genetic Engineering with Human Beings" issued by the

President's Commission for the Study of Ethical Problems in Medicine and Bio-
medical and Behavioral Research. He said the Working Group for Development of

Response was instituted in response to the RAC directive.

Mr. Mitchell called on Ms. Janet Sobell of the Division of Legislative Analysis
at the National Institutes of Health (NIH) to review the situation regarding
legislation and genetic engineering. Ms. Sobell said a bill (H.R. 2788) intro-
duced by Representative Albert Gore (D-Tenn) to create a commission for over-
sight of human genetic engineering (Attachment II) had been amended to the NIH
reauthorization bill (H.R. 2350) which has been cleared by committee and is

awaiting action on the floor. All indications suggest that the bill will most
likely be passed by the House. In the Senate, the NIH reauthorization bill
(S. 77) is pending floor action. S. 77 does not contain a provision to create
an oversight commission. Should H.R. 2350 and S. 77 pass as written, a con-
ference committee will meet to develop compromise legislation. At this time,

the probability that Mr. Gore's proposed commission will be accepted in com-
promise legislation is good.

[Ms. Sobell noted that Representative Gore had held hearings on June 22, 1983,

concerning dissemination of genetically engineered organisms in the environment.
The hearing produced testimony that currently there are no methods for estima-
ting the risks of disseminating novel organisms. The Congressional panel
appeared to feel more risk assessment was needed.]

Dr. Nightingale reported that she had participated in the June 2 Institute of
Medicine (National Academy of Sciences) workshop on the desirability of crea-
ting an ethics commission. She said participants in this workshop appeared to

support the establishment of a commission for oversight of ethical issues in

medicine.

Dr. Gartland noted that the Department of Health and Human Services (HHS) had
at one time an Ethics Advisory Board. He asked Dr. Charles McCarthy of the NIH
Office for Protection from Research Risks (OPRR) for information on the status
of that board. Dr. McCarthy said that HHS regulations specify an Ethics
Advisory Board. Such a board was instituted by former Secretary Califano, but
terminated in September 1980. Although technically required, that board has
not been reactivated.

Dr. McCarthy said that in general presidential commissions have been construc-
tive as they have had "action forcing" clauses; the departments are forced to
act or to explain why no action has been taken. He said the President's
Commission for the Study of Ethical Problems in Medicine and Biomedical and
Behavioral Research offered recommendations rather than directives.
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Mr. Mitchell suggested that few Congressmen had in-depth experience in the
biomedical sciences; he asked if Congressmen educate themselves in the issues.
Ms. Sobell replied that the Congressmen depend on their staff people; sane
Congressmen have only a superficial understanding of the issues, while others
have good staff work and are well informed. Dr. Nightingale said the RAC
should fill an educational function.

Dr. Saginor expressed concern about the influence of lobbying groups.
Dr. Harris said she shared Dr. Saginor 's concerns; she felt political consti-
tuencies shape legislation. She felt the Working Group must express support
for oversight functions, but not for regulation.

Dr. Walters noted that the Splicing Life report proposes three possible
approaches: (1) RAC's mandate could be modified to include considerations of
ethical and social issues in biomedicine; (2) a genetic engineering commission
could be established, or (3) the President's Commission could be reactivated
with multiple oversight functions including oversight of human genetic
engineering

.

Mr. Mitchell asked Dr. Gartland whether RAC's charter would have to be amended,
if RAC were to assume additional oversight responsibilities. Dr. Gartland
replied that RAC is chartered to oversee laboratory research and to evaluate
risk. RAC has rarely exceeded these responsibilities. On one occasion, RAC
considered issues associated with biological warfare, but it had an entree to

do so through a proposal to amend the NIH Guidelines to prohibit explicitly
biological warfare. Dr. McCarthy said that at the moment HHS has not taken a

position on the issues before the Working Group.

Dr. Nightingale suggested that RAC has implicitly considered ethical issues.
She said participants at the Asilcmar Conference had discussed the ethics of
recombinant DNA research. Recognizing that their expertise was in technical
areas, however, they decided to focus on biosafety issues. Nevertheless, she
said the original "prohibitions" were based on ethical considerations. She

added that RAC had received reports on the Martin Cline case involving the

administration of recombinant CNA to humans. In light of these considerations,
she questioned whether the charter would have to be amended. Dr. Gottesman
noted that RAC has a certain flexibility within its charter.

Dr. Martin expressed his opinion that proposals dealing with human genetic
engineering will come to RAC, and that RAC will not be able to avoid these
issues. Dr. Martin argued that human genetic engineering would be covered by
Section III-A-2 of the Guidelines which specifies that proposals involving
"deliberate release into the environment of any organism containing recombinant
CNA" require RAC review and NIH and IBC approval before initiation.
Dr. Gottesman suggested that experiments involving human subjects are covered

by Section III-B-4-b which states:

"For all experiments involving whole animals and plants and not

covered by III-B-4-a, the appropriate containment will be

determined by the IBC."
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Dr. McCarthy noted that in the Cline case, the proposal describing the experi-
ment was sent to the Institutional Review Board (IRB), the Institutional Bio-
safety Committee (IBC), and the RAC for review. At that time, Cr. Fredrickson,
former NIH Director, ruled the proposal had to be reviewed first by the IRB

for the protection of the particular human subjects involved prior to RAC
review. This issue was never resolved as Or. Cline left the country to perform
his experiments. Dr. McCarthy noted that IRBs do not review protocols for their
social consequences.

Dr. Martin said his laboratory would soon submit a proposal involving somatic
gene therapy with a human patient. He predicted the following course of events:
the IRB will review the proposal, then the IBC will review it, and the IBC will
subsequently solicit RAC's approval under Section III-A-2 of the Guidelines
because of the release of reccmbinant ENA in the environment.

Dr. Martin said he feared public response if RAC does not evaluate ethical
issues in the use of recombinant ENA technology. He suggested that RAC might
evaluate such proposals in the context of the President's Ccmmission report.
He suggested RAC's composition might need to be altered to reflect this respon-
sibility and to increase its credibility for review of ethical aspects.

Dr. Walters thought it might be premature to develop another review body to deal
with general medical issues, such as reproductive decisions or mood alteration
technology. (Xaestions involving genetic engineering, which are the most imme-

diate, can be handled by the system already in place. The system is composed
of two national bodies, the RAC and OPRR, and two networks of local bodies,
the IBCs and the IRBs. Ihe IRBs and OPPR are responsible for the well being
of the human subjects; RAC could be responsible for the social and ethical
issues. He thought this system adequate to raise issues and bring questions
to public attention. He felt, however, that it is important to evaluate the

RAC's composition, and perhaps appoint a few individuals with a background
in dealing with public policy issues.

Mr. Mitchell asked Dr. Martin if he had a preference concerning the type of
group which would review his proposal to use gene therapy on a human patient.
Dr. Martin replied that he would prefer RAC review the proposal. RAC has an

excellent record and the scientific grounding to understand the proposal. He
felt, however, that RAC must have public credibility as well as credibility in

the scientific community. He suggested that appointment of an ethicist would
increase RAC's credibility with the public.

Dr. Harvin said any review committee must have the public's confidence. A
review committee must demonstrate that it can make good decisions for the

people. RAC has thus far maintained the public's confidence. He expressed
his opinion that RAC is the best committee for review of ethical questions.
He questioned the "big government” solution of forming a new committee for

every issue. He felt the smaller the group, the better the decisions.

Mr. Mitchell said the President's Ccmmission report implicitly trusts RAC's
decisions in the scientific and technical areas, but does not appear to trust
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RAC in the "moral" areas. Cr. Harris said this is because RAC has restricted
its scope of responsibility; RAC has generally declined to consider explicitly
ethical and social issues in its deliberations. She felt that social goals
ard oversight can be achieved within the existing structure (RAC, IBCs, and
IRBs). She said she personally was biased against separating ethical considera-
tions from scientific considerations; issues must be evaluated within a context,
and the context in genetic engineering discussions is a scientific one.

Dr. Miller of the FDA questioned whether a "blurring" between oversight and

regulation was occurring in RAC. He pointed out that regulation was FDA's
domain. Dr. Harris replied that aspects of a proposal such as Dr. Martin's
might appropriately be evaluated by FDA, but she felt the public might have
fears which would be more appropriately dealt with by a committee such as RAC.

Dr. Gottesman said the difficult ethical issues are just beginning to arise.
She asked Dr. Walters if the system in place is adequate to handle really
difficult issues. Dr. Walters replied that a case-by-case review approach would
of necessity be followed. He did not perceive a need for an additional over-
sight body at this time. He felt, however, that more research in the ethical
and social questions was needed. Dr. Gottesman agreed that, in a practical
sense, a case-by-case evaluation system would arise and that this was appro-
priate. She questioned whether everyone would accept the report "Splicing
Life" as a standard. She suggested RAC might consider the adequacy of the
report. Is this report consistent with the general view? Is it adequate to

cover most questions?

Cr. Nightingale presented her view that two committees are necessary. She
agreed that RAC might oversee human genetic engineering but pointed out that
other topical issues, such as use of reproductive technologies, mood control
technology etc., are not part of RAC's mandate. RAC, on the other hand, is and
has been dealing with issues far afield frcm human applications, e.g., engineer-
ing of plants. Dr. Nightingale expressed her belief that RAC and a second
commission could interact in the area of overlapping responsibility.

Dr. John Fletcher of the NIH Clinical Center felt RAC cannot reassure the public
on all the issues associated with applications of novel biomedical technologies.

He agreed that RAC has tremendous credibility in the scientific camminity and
felt RAC should continue to review specific proposals with scientific applica-
tions. He felt, however, that RAC was not an appropriate body for overseeing
the social implications of applied genetics. He thought RAC, as an advisory
group of the largest funder of biomedical research, would be vulnerable to

charges of favoring the scientific community or of wanting to move quickly.
He said a presidential commission would report to the President and Congress
and would not be vulnerable to these charges.

Dr. Harvin disagreed. He thought the scientists performing the work should
have some responsibility in overseeing it. He did not think total responsi-
bility should be assigned to individuals who do not deal with the science. He

said RAC need not be located in the NIH. Dr. Miller felt RAC gained frcm its
association with the NIH.
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Mr. Mitchell said that if RAC is criticized, it is criticized for what it has
not done (i.e., review proposals in an explicitly ethical context). What RAC

has done, it has done well. He agreed that the scientists who perform the
research must have confidence in the oversight group. If they do not, the

public in time will learn of this, and public confidence in the oversight group
will be eroded.

Dr. Gottesman noted that RAC will be faced in the near future with a proposal
involving human gene therapy and must react to that. She pointed out that
RAC's expertise and experience are not relevant to other issues such as over-
seeing use of reproductive technologies. RAC's experience is, however, relevant
to consideration of human genetic engineering. If RAC is going to expand its
purview to evaluate ethical considerations, she suggested several questions
should be considered. These include: (1) What is the definition of "recombi-
nant DNA?" She pointed out that had Dr. Cline cut the gene out of the vector,
his proposal would not have been covered by the NIH Guidelines as currently
written. Such a distinction may be specious, however. RAC could ask to evaluate
all proposals involving human genetic engineering in which recombinant ENA
technology is being applied. (2) Dr. Gottesman said that with four or five
groups currently overseeing sane aspect of human genetic engineering (RAC,

IRBs, IBCs, OPPR, and OREA) sane confusion will occur. Sane ordering of review
procedures might be considered. (3) Finally, Dr. Gottesman suggested RAC
must be explicit in stating its responsibilities, what it will consider, and

how its decisions are reached.

Dr. Gartland said same proposal's may involve proprietary information. Will
RAC maintain its credibility if, on occasion, it functions in closed session?
Dr. Martin thought it would, if its composition is credible. Mr. Mitchell
thought RAC could publish the reasons for the decisions it might make in closed
session, without disclosing proprietary information. Dr. Martin added that he
cannot imagine a company wanting to develop gene therapy; there is no market
for specific gene therapies at the present time.

Dr. Harris said the establishment of a body to evaluate biomedical issues is
not precluded by RAC evaluating social and ethical issues involved in human
genetic engineering. She wondered whether RAC should address questions involv-
ing the organization of an oversight commission.

Dr. Nightingale suggested that a new oversight commission might be an "expert
group" vhich could have technical panels. RAC might serve as a technical
panel for the expert group. In that capacity, RAC could review issues on a

case-by-case basis. The IRBs could also be "a technical panel" to the expert
body. As certain IRB and IBC oversight issues overlap, a broad linkage to an
"expert body" could clarify oversight responsibilities. Dr. Nightingale also
suggested that when RAC renders a decision on a case-by-case basis, RAC could
indicate what technical and safety issues it had evaluated; the questions which
remain might then be evaluated by the "expert body" or by its other technical
panels

.
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Dr. Martin suggested that in reviewing social and ethical issues, the report
"Splicing Life" might provide guidance; RAC could determine whether a proposal
is consistent with the principles offered in "Splicing Life." Dr. Nightingale
pointed out that "Splicing Life" is a one-time report and the situation is not
going to be static. Mr. Mitchell added that gray areas exist in the report
"Splicing Life."

Dr. Walters felt that protecting human subjects is part of the work of the
RAC and is part, implicitly, of RAC's deliberations. Dr. Martin agreed but
pointed out that real concern will arise when RAC gives permission to pro-
ceed. lb date, RAC has not evaluated such cases and thus has no track record.
Mr. Mitchell asked if any other group has a track record. Dr. Martin replied
that no group has yet faced these questions.

Dr. Gottesman agreed that RAC has beem making implicit value judgements but said
the group would be recommending that RAC now make explicit value judgements.
She felt RAC would have to acknowledge that it will explicitly confront and
consider social and ethical issues.

Dr. Gottesman then offered a draft proposal, which was polished by the working
group to read as follows:

"Ihe Working Group agrees that there is a need for ongoing
consideration of the ethical and social implications of the

application of genetic technology to humans. Within this

context, RAC should be prepared to consider social and ethical
issues related to the applications of recombinant DNA

technologies. For specific cases which come before the

committee, RAC should consider explicitly issues such as those

raised in the "Splicing Life" report of the President's
Commission for the Study of Ethical Problems in Medicine and

Biomedical and Behavioral Research. We, therefore, recommend
that:

"(1) The membership of the RAC be modified to include adequate
representation to deal credibly with these issues.

"(2) Procedures should be developed for the coordinate
consideration of experiments involving the use of

recombinant CNA technology in humans by Institutional
Review Boards, the Office for Protection from Research
Risks, the Food and Drug Administration, Institutional
Biosafety Committees, the Office of Recombinant DNA

Activities, and the Recombinant CNA Advisory Committee.

"(3) The NIH Guidelines for Research Involving Recombinant
DNA Molecules should be reviewed for their adequacy and

clarity in dealing with human experimentation.
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"We recognize that the issues which will be dealt with by RAC

represent only some of the social and ethical issues associated
with the applications of genetic and biomedical technologies.
In addition, we believe that the general oversight function needed
for these broader issues is not easily combined with the RAC's

role in setting Guidelines and reviewing specific experiments.
The expertise and experience of the RAC will be available to

bodies which may exercise oversight of the broader issues. We
expect continuing national discussion to lend new insight in

dealing with the specific cases to be considered by RAC."

Dr. Walters asked how RAC's scope of oversight should be defined. Is the
current scope adequate? Dr. Martin felt those therapies which use recombinant
DMA molecules should be within RAC's purview. He and Dr. Gottesman agreed
that RAC should discuss the logic of evaluating all human engineering proposals
using recombinant DNA technology: i.e., the guidelines probably should regard
CNA molecules which have been treated with restriction nucleases to separate
the gene from the vector as recombinant DNA molecules. Et. Walters said his
personal preference would be that RAC review all proposals in which recombinant
DNA technology has been used at seme point, including the situation where
molecules introduced into a patient have been treated with nucleases.

Dr. Martin asked if RAC should review use in humans of proteins produced by
recombinant CNA technology. Dr. Walters felt only the cases involving gene
insertion should be considered. Dr. Gottesman agreed; the self-perpetuating
nature of the gene distinguishs it from protein. Dr. Martin asked if somatic
therapy will be distinguished frem germ line therapy. He argued that somatic
gene therapy will be self limiting, while germ line therapy will not be. For
the patient, somatic therapy appears to be equivalent to germ line therapy in

the benefit to be gained. Germ line therapy may provide no advantage and may
involve unsolvable ethical questions. Dr. Saginor felt RAC will have to

evaluate both somatic and germ line therapy.

Dr. Walters asked if embryo modification would be covered under RAC's mandate.
Dr. Martin said it would be if recombinant CNA were used. He argued, however,
that somatic therapy would be preferable. He felt somatic gene therapy does
not present ethical questions different from those associated with bone marrow
transplants. Qa the other hand, in germ cell therapy, who decides which
characteristics will be changed? How does one distinguish between disease and
eugenics?

Dr. Nightingale said she would like to call for a straw vote to determine
whether the working group supports the concept of an oversight body to deal with
applications of new genetic and biomedical technology. Dr. Martin seconded
the motion.

Dr. Harvin said he could not support the motion. He said the motion does not
specify the oversight purview of the new body; he feared such a committee
would control too many groups (including RAC). Dr. Walters said he saw no need
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for an oversight body; Representative Cbre's hearing on June 22 provides a

model for the type of oversight Congress can exert. Other committees already
in place such as RAC and IRBs provide oversight.

Dr. Miller said he was not convinced of the value of an oversight group but
suggested political realities require that seme body be in place to provide
oversight. Dr. Harvin replied that just because something is inevitable does
not mean one should support it.

Dr. McCarthy felt that currently there are not enough issues to occupy such an
oversight body. However, as issues arise, some oversight body should be in

place to evaluate them. The HHS Ethics Committee might fill this function.

To permit a vote on the Gottesman language, Cr. Nightingale withdrew her motion,
and Dr. Martin withdrew his second.

Dr. Saginor called for a vote on Dr. Gottesman's preposed language. By a vote
of seven in favor and none opposed , the motion carried. It was the unanimous
recommendation of the Working Group that the proposal be published in the

Federal Register for comment.

Dr. Nightingale then moved the following:

"The working group recommends to RAC that RAC support the
creation of a national committee to review and discuss the

human applications of genetic and other biomedical
technologies."

Dr. Gottesman seconded the motion.

Dr. Walters pointed out that the language of Dr. Nightingale's motion was
broader than the language specifying the commission proposed by Representative
Gore. By a vote of four in favor and three opposed , the working group recom-
mended Dr. Nightingale's motion. Mr. Mitchell, however, cast his vote to

make a tie.

Dr. Harvin moved the meeting be adjourned. Mr. Mitchell adjourned the meeting
at 3:20 p.m., June 24, 1983.

U70]



10

Respectively submitted,

\l [.'!

Elizahl^th A. Milewski, Ph.D.
Rapporteur

William J. Gartl^nd, Jr., Ph.D.

Executive Secretary

Jocz-X. \

I hereby certify that, to the test of my
knowledge, the foregoing Minutes and
Attachments are accurate and complete.

Acting Chairman
Recombinant DMA Advisory Committee
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WORKING GROUP FOR DEVELOPMENT OF RESPONSE TO PRESIDENT'S
COMMISSION'S REPORT ON ETHICAL AND SOCIAL ISSUES

Government Liaison Representatives

LEWIS, Herman W., Ph.D.

Division of Physiology
Cellular and Molecular Biology
National Science Foundation
Washington, DC 20550

202 357-7647

McCarthy, Charles R. , Ph.D.
Office of Protection from

Research Risks
National Institutes of Health
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301 496-7005

MILLER, Henry I., M.D.

Office of Biologies, HFN-823
Food and Drug Administration
8800 Rockville Pike
Bethesda, MD 20205

301 443-6091 or 443-5178
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H.R. 2788

98TH CONGRESS
1ST SESSION

H. R.

IN THE HOUSE OF REPRESENTATIVES

Mr. GORE introduced the following bill; which was referred to
the Committee on

A BILL

To establish the President's Commission on the Human
Applications of Genetic Engineering.

1 Be it enacted by the Senate and House of Representatives

2 of the United States of America in Congress assembled,
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2

ESTABLISHMENT

SECTION. 1. There is established the President's

Commission on the Human Applications of Genetic Engineering

(hereinafter in this Act referred to as the ''Commission'').

DUTIES OF COMMISSION

SEC. 2. (a) The Commission shall conduct, and regularly

update, comprehensive reviews of developments in genetic

engineering that have implications for human genetic

engineering, including activities in recombinant DNA

technology, and shall examine the medical, legal, ethical,

and social issues presented by the human application of such

developments

.

(b) The Commission shall undertake such other studies as

are consisent with the purposes of the Commission on its own

initiative or upon the request of--

(1) the President,

(2) the head of a Federal agency, or

(3)

a committee of the Congress.

MEMBERSHIP

SEC. 3. (a) The Commission shall be composed of fifteen

members appointed by the President as follows:

(1) Six members shall be appointed from scientists

and physicians who are eminent in the field of genetics,

including molecular, microbial, and human genetics, and

health care, including public health. Of such members--

rns]
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3

1 (A) three shall be appointed from individuals

2 who have been recommended for appointment by the

3 President of the National Academy of Sciences, and

A (B) three shall be appointed from individuals

5 who are recommended for appointment by the Director

6 of the National Institutes of Health.

7 (2) Six members shall be appointed from individuals

8 who are not scientists or physicians and who as a group

9 have expertise in the fields of law, theology, ethics,

10 and the social and behavioral sciences.

11 (3) Three members shall be appointed from

12 individuals who are not scientists or physicians and who

13 are members of the general public.

1A Elxcept for individuals appointed under paragraph (1)(B), no

15 individual who is a full-time officer or employee of the

16 Federal Government may be appointed to the Commission. A

17 vacancy in the Commission shall be filled in the manner in

18 which the original appointment was made.

19 (b)(1) Except as provided in paragraphs (2) and (3),

20 members shall be appointed for terms of four years.

21 (2) Of the members first appointed--

22 (A) five members shall be appointed for a term of

23 four years,

2A (B) five members shall be appointed for a terra of

25 three years, and
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1 (C) five members shall be appointed for a term of

2 two years,

3 as designated by the President at the time of appointment.

4 (3) Any member appointed to fill a vacancy occurring

5 before the expiration of the term for which his predecessor

6 was appointed shall be appointed only for the remainder of

7 such term. A member may serve after the expiration of his

8 term until his successor has taken office.

9 (c)(1) Except as provided in paragraph (2), members of

10 the Commission shall each be paid at a rate equal to the

11 rate of basic pay payable for grade GS-18 of the General

12 Schedule.

13 (2) Members of the Commission who are full-time officers

14 or employees of the Federal Government shall receive no

15 additional pay, allowances, or benefits by reason of their

16 service on the Commission.

17 (d) Eight members of the Commission shall constitute a

18 quorum but a lesser number may hold hearings.

19 (e) The Chairman of the Commission shall be appointed by

20 the President, by and with the advice and consent of the

21 Senate, from individuals appointed under subsection (a)(2).

22 The Vice-Chairman of the Commission shall be appointed by

23 the President, by and with the advice and consent of the

24 Senate, from individuals appointed under subsection

25 (a)(1)(A).
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5

1 (f) The Commission shall meet at the call of the

2 Chairman or a majority of its members.

3 (g)(1) Subject to such rules as may be prescribed by the

A Commission, the Commission may appoint and fix the pay of

5 such personnel as it considers appropriate.

6 (2) The staff of the Commission shall be appointed

7 subject to the provisions of title 5, United States Code,

8 governing appointments in the competitive service, and shall

9 be paid in accordance with the provisions of chapter 51 and

10 subchapter III of chapter 53 of such title relating to

11 classification and General Schedule pay rates.

12 (h) Subject to such rules as may be prescribed by the

13 Commission, the Commission may procure temporary and

1A intermittent services under section 3109(b) of title 5 of

"15 the United States Code, but at rates for individuals not to

16 exceed the annual rate of basic pay payable for GS-15 of the

17 General Schedule.

18 (i) Upon request of the Commission, the head of any

19 Federal agency is authorized to detail, on a reimbursable

20 basis, any of the personnel of such agency to the Commission

21 to assist the Commission in carrying out its duties under

22 this Act.

23 (j) The Secretary of Health and Human Services, the

2A Director of the Office of Science and Technology Policy, the

25 Director of the National Science Foundation, and the
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1 Director of the National Endowment for the Humanities shall

2 each designate an individual to provide liaison with the

3 Commission.

4 POWERS OF COMMISSION

5 SEC. 4. (a) The Commission may, for the purpose of

6 carrying out this Act, hold such hearings, sit and act at

7 such times and places, administer oaths, take such

8 testimony, and receive such evidence under subpena or

9 otherwise, as the Commission considers appropriate. Any

10 member or agent of the Commission may, if so authorized by

11 the Commission, take any action which the Commission is

12 authorized to take by this section.

13 (b) The Commission may secure directly from any

14 department or agency of the United States information

15 necessary to enable it to carry out this Act. Upon request

16 of the Chairman of the Commission, the head of such

17 department or agency shall furnish such information to the

18 Commission.

19 (c) The Commission may accept, use, and dispose of gifts

20 or donations of services or property.

21 (e) The Commission may use the United States mails in

22 the same manner and under the same conditions as other

23 departments and agencies of the United States.

24 (f) The Administrator of General Services shall provide

25 to the Commission on a reimbursable basis such
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7

1 administrative support services as the Commission may

2 request.

3 REPORTS

A SEC. 5. (a) Upon the completion of each investigation or

•5 study undertaken by the Commission, the Commission shall

6 report its findings and recommendations (including

7 recommendations for legislation or administrative action) to

8 the President, the Congress, and each Federal agency to

9 which the recommendation applies.

10 (b) Not later than December 15 of each year, the

11 Commission shall transmit to the President and to each House

12 of the Congress an annual report of its activities under

13 section 2 which shall include a list of all recommendations

1A made by the Commission under subsection (a) during the year

15 for which the report is made.

16 AUTHORIZATIONS

17 SEC. 6. There is authorized to be appropriated for the

18 Commission $1,500,000 for fiscal year 198A, $1,500,000 for

19 fiscal year 1985, and $1,500,000 for fiscal year 1986.
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Tuesday
August 16, 1983

Part III

Department of

Health and Human
Services
National Institutes of Health

Recombinant DNA Research; Proposed

Actions Under Guidelines and Advisory

Committee Meeting

[lfill



37198 Federal Register

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant UNm Advisory
Committee; Meeting

Pursuant to Pub. L. 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health,
Wilson Hall, Duilding 1, 9000 Rockville
Pike, Dcthesda, Maryland 20205, on
September 19, 1983, from 9:00 a.m. to

recess at approximately 5:00 p.m. This
meeting will be open to the public from
9:00 a.m. To approximately 4:00 p.m. to

discuss:

Report of Working Croup on President's

Commission's report on social and ethical

issues of genetic engineering with humans:
Containment for oncogenes and retroviruses:

Amendment of Guidelines:

Proposed exemption for organisms that

exchange genetic information; and
Other matter requiring necessary action by

the Committee.

Attendance by the public will be
limited to space available.

In accordance with provisions set

forth in Section 552b(c)(4), Title 5. U.S.

Code and Section 10(d) of Pub. L 92-463,

the meeting will be closed to the public

for approximately one hour for the

review, discussion, and evaluation of

proposal(s) from a commercial
concern(s) for field testing of

recombinant organisms. It is anticipated
that this will occur from approximately
4:00 p.m. until adjournment. The
proposal(s) and the discussion could
reveal confidential trade secrets or

commercial property such as patentable
material.

Dr. William
J. Cartland, Jr., Executive

Secretary, Recombinant DNA Advisory
Committee, National Institutes of

Health. Duilding 31, Room 3D10,

telephone (301) 496-6051, will provide
materials to be discussed at the meeting,
rosters of committee members, and
substantive program information. A
summary of the meeting will be
available at a later date.

Note.—OMD's "Mandatory Information
Requirements for Federal Assistant Program
Annoucemcnts" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalogue of
Federal Domestic Assistance. Normally NIH
lists in its announcements the number and
title of affected individual programs for the

guidance of the public. Decause the guidance
in this notice covers not only virtually every
Nil I program but also essentially every
federal research program in which DNA
recombinant molecule techniques could be
used, it has been determined to be not cost

effective or in the public interest to attempt to

list these programs. Such a list would likely

/ Vol. 48, No. 159 / Tuesday, August 16. 1983 / Notices

require several additional pages. In addition.

Nllt could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to lollow the Nltl Guidelines. In lieu of

individual program listing. Nllt invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalogue of Federal

Domestic Assistance are affected.

Dated: August 4 . 1983.

Betty
J.
Beveridge,

Committee Management Officer. National

Institutes of Health.

|FR Doc. S3-22331 Filed S-1S-S3: MS am|

BIUJHO CODE 4MO-01-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

agency: National Institutes of Health,

PHS, HHS.

action: Notice of proposed actions

under NIH Guidelines for Research

Involving Recombinant DNA Molecules.

summary: This notice sets forth

proposes actions to be taken under the

NIH Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit

comments concerning these proposals.

After consideration of these proposals

and comments by the NIH Recombinant
.

DNA Advisory Committee (RAC) at its

meeting on September 19, 1983, the

Director of the National Institute of

Allergy and Infectious Diseases will

issue decisions on these proposals in

accord with the Guidelines.

DATE: Comments must be received by
September 15. 1983.

address: Written comments and
recommendations should be submitted

to the Director, Office of Recombinant
DNA Activities, Building 31, Room 3B10,

National Institutes of Health, Bethesda,

Maryland 20205. All comments received

in timely response to this notice will be

considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Background documentation and
additional information can be obtained

from Drs. Stanley Barban and Elizabeth

Milewski, Office of Recombinant DNA
Activities, National Institutes of Health,

Bethesda, Maryland 20205 (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following actions under the

Guidelines for Research Involving

Recombinant DNA Molecules.

I. Report of Working Group of Ethical

and Social Issues

At its April 11. 1983 meeting, the

Recombinant DNA Advisory Committee
(RAC) endorsed a proposal to form a

working group to comment and report to

RAC on the “Report on the Social and

Ethical Issue of Genetic Engineering

with Human Beings," issued by the

President's Commission for the Study of

Ethical Problems in Medicine and

Biomedical and Behavioral Research.

The President's Commission began its

study in September 1980, in response to

a request of the President's Science

Advisor. Concern had been expressed

earlier that year by the Nation's three

major religious associations that no

governmental body was "exercising

adequate oversight or control, nor

addressing the fundamental ethical

questions in a major way." The
Commission's report, issued in

November 1982, concluded that

continuing oversight of the Held is

desirable, and suggested that one

possible mechanism could be revising

the responsibilities of the RAC.

The RAC Working Group for

Development of Response to President's

Commission's Report on Ethical and

Social Issues met at NIH on June 24.

1983, and prepared a proposal for

consideration by the full RAC on

September 19, 1983. The Working Group

requested that the document be

published for comment.

Proposal of RAC Working Group for

Development of Response to President's

Commission's Report on Ethical and Social

Issues, June 24, 1983

The Working Croup agrees that there is a

need for ongoing consideration of the ethical

and social implications of the application of

genetic technology to humans. Within this

context. RAC should be prepared to consider

social and ethical issues related to the

applications of recombinant DNA
lechologies. For specific cases which come
before the committee, RAC should consider

explicitly issues such as those raised in the

"Splicing Life" report of the President's

Commission for the Study of Ethical Problems

in Medicine and Biomedical and Behavioral

Research. We. therefore, recommend that:

(1) The membership of the RAC be

modified to Include adequate representation

to deal credibly with these issues.

(2) Procedures should be developed for the

coordinate consideration of experiments

involving the use of recombinant DNA
technology in humans by Institutional Review

Boards, the Office of Protection from

Research Risks, the Food and Drug

Administration, Institutional Biosafety

Committees, the Office of Recombinant DNA
Activities, and the Recombinant DNA
Advisory Committee.

(3) The NIH Guidelines for Research

Involving Recombinant DNA Molecules
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should be reviewed from their adequacy and
clarity in dealing with human
experimentation.

We recognize that the issues which will be

dealt with by RAC represent only some of the

social and ethical issues associated with the

applications of genetic and biomedical
technologies. In addition, we believe that the

general oversight function needed for these

broader issues is not easily combined with

the RAC's role in setting Guidelines and
reviewing specific experiments. The expertise

and experience of the RAC will be available

to bodies which may exercise oversight of the

broader issues. We expect continuing

national discussion to lend new insight in

dealing with the specific cases to be
considered by RAC.

II. Proposed Amendment of Procedures
for Scale-Up of Exempt Organisms

Dr. Irving S. Johnson of Lilly Research
Laboratories, a division of Eli Lilly and
Company, has proposed that procedures
be modified for experiments involving

more that 10 liters of culture of exempt
organisms. Specifically, Dr. Johnson
proposes the following two changes in

the Guidelines:

1. Delete statements in all sections of

Appendix C that refer to large-scale

experiments, viz: “Large-scale

experiments [e.g., more that 10 liters of

culture] require prior IBC review and
approval. |See Section III-B-5.]”

2. Modify Section III-B-5 to read as

follows:

III-B-5. Experiments With Non-Exempt
Organisms Involving More Than 10 Liters of
Culture. The appropriate containment will be
decided by the IBC. Where appropriate, the

large-scale containment recommendations of

the NIH should be used (See Appendix K).

III. Proposal To Include Streptococcus
Mutans in Sublist F of Appendix A

Dr. Francis Macrina of the Medical
College of Virginia of the Virginia

Commonwealth University requests that

Streptococcus mutans be included in

Sublist F and deleted from Sublist E of

Appendix A of the NIH Guidelines for

Research Involving Recombinant DNA
Molecules. Dr. Macrina argues that S.

mutans should be included in Sublist F
for the following reasons:

(1)

A broad host range streptococcal
plasmid, pAM/3l (conferring

erythromycin resistance), is

conjugatively transmissible to S.

mutans. Strains of S. mutans inheriting

this plasmid are able to transmit it via

conjugal transfer.

(2) The report of non-plasmid
associated conjugal transfer of

tetracycline resistance from S. mutans to

other strains of S. mutans and to S.

faeca/is support the claim of natural

genetic transfer from S. mutans to other

streptococci.

(3) A tetracycline resistance

determinant from a naturally-resistant S.

mutans clinical isolate shares sequence
homology with the Tn916 (Tc r

)

conjugative transposon originating in S.

faecalis.

(4) Naturally transformable strains of

S. mutans are readily transformed with

plasmid or chromosomal DNA from

other mutans as well as sanguis strains.

IV. Proposed Modification of Appendix
L.

Dr. Sue Tolin, in consultation with

other members of the RAC Plant

Working Group, has proposed
amendments to Appendix L-ll-C.
Appendix L-II-C currently reads:

Appendix L-II-C. The vector consists of

DNA: (i) from exempt host-vector systems
(Appendix C): (ii) from plants of the same or

closely related species: (iii) from

nonpathogenic prokaryotes or nonpathogenic
lower eukaryotic plants; (iv) from plant

pathogens only if sequences causing disease

have been deleted; of (v) chimeric vectors

constructed from sequences defined in (i) to

(iv) above. The DNA may be introduced by
any suitable method.

Dr. Tolin proposes that Appendix L-
1 1—C be modified to read as follows:

Appendix L-II-C. The vector consists of

DNA: (i) From exempt hostvector systems
(Appendix C); (ii) from plants of the same or

closely related species: (iii) from

nonpathogenic prokaryotes or nonpathogenic
lower eukaryotic plants; (iv) from plant

pathogens only if sequences resulting in

production of disease symptoms have been
deleted; or (v) chimeric vectors constructed

from sequences defined in (i) to (iv) above.

The DNA may be introduced by any suitable

method. If sequences resulting in production

of disease symptoms are retained for

purposes of introducing the DNA into the

plant, greenhouse-grown plants must be
shown to be free of such sequences before

such plants, derivatives, or seed from them
can be used in field tests.

Dr. Tolin notes that, under the present

language, review by the Plant Working
Group might have to be done in the

strictest sense of the word “disease." If

so, this may preclude the approval of

some plasmid and virus-derived nucleic

acid as vectors, since their replication

might be construed as disease in ihe

strict sense even though no symptoms
develop in the plants. Dr. Tolin states

that it is her belief that if all other

stipulations of Appendix L a.v satisfied,

this minor change will result in no

greater probability of risk of introducing

plants containing recombinant DNA into

the environment.

V. Request for Permission To Field Test

Recombinant DNA Containing

Rhizobium Meliloti

BioTechnica International Inc., of

Cambridge, Massachusetts, requests

permission to field test recombinant

strains of Rhizobium meliloti. This

proposal will be reviewed in a portion of

the RAC meeting closed to the public.

VI. Request To Field Test Genetically

Engineered Plants

Cetus Madison Corporation requests

permission to field test genetically

engineered plants that have expressed

disease resistance under greenhouse

and growth chamber environments. This

proposal will be reviewed in a portion of

the RAC meeting closed to the public.

Note.—OMB's “Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: July 29, 1983.

Richard M. Krause,

Director. National Institute ofAllergy and
Infectious, Diseases National Institutes of
Health.

[FR Doc. S3-22332 Filed B-1S-83; 6:45 «m|

BILLING CODE 4140-01-M
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECCMBINANT DNA ADVISORY CCMMITTEE

MINUTES OF MEETING 1

SEPTEMBER 19, 1983

The Recombinant CNA Advisory Committee (RAC) was convened for its twenty-eighth
meeting at 9:00 a.m. on September 19, 1983, in Building 1, Wilson Hall, National
Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland 20205. Mr. Robert
Mitchell (Acting Chair), Attorney at Law in California, presided. In accordance
with Public Law 92-463, the meeting was open to the public from 9:00 a.m. to
10:30 a.m. and from 1:50 p.m. to 3:45 p.m. The meeting was closed to the public
from 10:30 a.m. to 12:45 p.m. for review of proposals involving proprietary
information. The following were present for all or part of the neeting:

Conmittee members:

Roys ton Clowes
L. Albert Daloz
David Friedman
Susan Gottesman
John Harvin

Wolfgang Joklik
Arthur Lardy
Myron Levine
Gerard McGarrity
John McGonigle

A Committee roster is attached (Attachment I).

Ad hoc consultants:

Mark Mills
Robert Mitchell
Mark Saginor
Pieter Wensink
William J. Gartland, Jr.

(Executive Secretary)

Ann Vidaver, University of Nebraska
LeRoy Walters, Kennedy Institute

Non-voting members:

Morris Levin, Environmental Protection Agency
Henry Miller, Food and Drug Administration
Marvin Rogul, Environmental Protection Agency
Sue Ttolin, Department of Agriculture
William Walsh, Department of State

1The RAC is advisory to the NIH, and its recommendations should not be con-
sidered as final or accepted. NIH action on many of these recommendations
was published in the Federal Register on November 23, 1983 (48 FR 53056).
The Office of Recombinant CNA Activities should be consulted for NIH policy
on specific issues.



2

National Institutes of Health staff:

Stanley Barban, NIAID
Manuel Barbeito, OD
W. Emmett Barkley, OD
Edward Berg, OD
Thomas Cloutier, OD
Becky Connors, NIAID
Irving Delappe, NIAID
Francis DeTona, OD
Bruce Fort, OD
William Goldwater, OD
Margaret Hartman, OD
John Irwin, OD
Michael Kroner, OD
Randolph Larsen, OD
Charles Leasure, NIAID
Carol Manning, OD
Malcolm Martin, NIAID
Elizabeth Milewski, NIAID
David Mulligan, OD
Stanley Nagle, NIAID
Betty Shackleford, OD
Bernard Talbot, NIAID

Others

:

Carol Baily, NBC
Stephen Balaban, Monsanto Company
Ken Barton, Cetus Madison Corporation
Robert Bell, Commerce Clearing House
Carter Leonard Blakey, Blue Sheet
Irene Brandt, Eli Lilly & Company
Robert Brey, Genex Corporation
Winston Brill, Cetus Madison Corporation
Frank Cannon, BioTechnica International, Inc.

Louise Cannon, Stenotech, Inc.

Margaret Champion, Genetics Institute
Chia T. Chen, OSHA, Department of Labor
Rick Dodson, NBC
Charles Eby, Monsanto Company
Charles Fekete, NBC
Andrea Fell-Moody, Molecular Genetics
Michael Fox, Humane Society of the United States
David Glass, BioTechnica International, Inc.
Allen Goldhammer, Industrial Biotechnology Association
Carol Grunbeck, Genentech, Inc.
John Hart, NBC
Philip Hilts, Washington Post
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William Huhn, Pfizer, Inc.

Timothy Jefferson, Office of General Counsel, HHS
Dorothy Jessop, Department of Agriculture
Judy Johnson, Congressional Research Service
Mary Jane Johnson, Pall Corporation
Attila Kadar, Food and Drug Administration
Geoffrey Karny, Finnegan, Henderson, Farabcw, Garrett, & Dunne

r

Paul Kaufman, Pharmaceutical Manufacturer's Association
John Kelley, Agrigenetics Corporation
Rihito Kimura, Kennedy Institute
Sheldon Krimsky, Tufts University
Marc Kusnetz, NBC
Max Marsh, Eli Lilly & Company
Dan Meyer, Tracor Jitco, Inc.

Bernard Mlynczak, Monsanto Company
Bill Muth, Eli Lilly & Company
DeLill Nasser, National Science Foundation
Colin Norman, Science Magazine
Jerry Norman, GB Fermentation Industries
Tabitha Powledge, Biotechnology Magazine
Jeremy Rifkin, Foundation on Economic Trends
Torn Ryan, BioTechnica International, Inc.

Mark Segal, Environmental Protection Agency
Paul Shapiro
Janet Shoemaker, American Society for Microbiology
A1 Storey, NBC
Jeff Trewhitt, McGraw Hill
Joseph Van Houten, Schering-Plough Corporation
Michael Vodkin, USAMRIID
Lidia Watrud, Monsanto Company

(Note: Page 4 is a blank page when the minutes
are published in booklet form.)
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I. CALL TO ORDER AND OPENING REMARKS

Mr. Robert Mitchell, Acting Chair, called the meeting to order at 9:00 a.m.,

on September 19, 1983. He asked whether a quorum was present and was
informed by Dr. Gartland that there was a quorum. Mr. Mitchell then intro-

duced two new RAC members: Dr. Mark Mills of Good Samaritan Hospital in

Vincennes, Indiana, and Dr. Wolfgang Joklik of Duke University Medical
Center in Durham, North Carolina. Mr. Mitchell then introduced the two ad

hoc consultants for the September 19 meeting of the RAC: Dr. Anne Vidaver
of the University of Nebraska in Lincoln, Nebraska, and Dr. LeRoy Walters
of Georgetown University in Washington, D.C.

II. MINUTES OF THE APRIL 11, 1983, MEETING

Mr. Mitchell called upon Dr. McGonigle to review the minutes (tab 1119) of
the April 11, 1983, meeting. Dr. McGonigle said he believed the minutes
were substantively correct and moved approval. Dr. Harvin seconded the
motion. Mr. Mitchell then called for a voice vote, and the minutes were
unanimously approved.

II. PROPOSED AMENDMENT OF PROCEDURES FOR SCALE-UP OF EXEMPT ORGANISMS

Dr. McGarrity began review of the proposal (tabs 1114, 1117/11, 1121,

1124) of Dr. Irving S. Johnson of Lilly Research Laboratories, a division
of Eli Lilly and Company. Dr. Johnson had proposed that procedures be

modified for experiments involving more than 10 liters of culture of organ-
isms listed in Appendix C of the Guidelines. Specifically, Dr. Johnson
preposed the following two changes in the Guidelines:

(1) Delete statements in all sections of Appendix C that refer

to large-scale experiments, viz:

"Large-scale experiments [e.g., more than 10 liters of

culture] require prior IBC review and approval. [See

Section III-B-5.]"

(2) Modify Section III-B-5 to read as follows:

"III-B-5. Experiments With Non-Exempt Organisms Involving
More Than 10 Liters of Culture. The appropriate contain-
ment will be decided by the IBC. Where appropriate,
Appendix K, Physical Containment for Large-Scale Uses of
Organisms Containing Recombinant DNA Molecules , should be

used."

Dr. Johnson's letter expressed concern "over the discrepancies between
laboratory scale and production scale containment requirements - particularly
for organisms in the categories that are 'exempt' under laboratory conditions.
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Dr. Johnson wrote that "With the large-scale containment classif ications
a formal part of the guidelines, it seems to us that an unnecessary con-
straint is placed on the IBC in its interpretation of 'appropriate' contain
ment i.e., there are no choices other than Pl-LS, P2-LS, or P3-LS."

Dr. McGarrity noted that Dr. McKinney had commented (tab 1121) on this
proposal in a letter to the RAC. The comment encouraged the RAC to reject
the proposal and to retain the current provisions of the Guidelines.
Dr. McKinney stated in his letter:

"The Guidelines provide adequate guidance for establishing con-
tainment levels and reflect practices appropriate to these levels.
...the Guidelines provide Institutions and the NIH the necessary
degree of oversight for activities involving large-scale research
or production with organisms containing recombinant DNA. This
oversight is viewed as essential for activities in which the NIH

is a participant."

Drs. McGarrity and Wensink agreed with Dr. McKinney's observations.
Dr. Wensink suggested that RAC might on a case-by-case basis recommended
exempting certain E. -coli strains from Section III-B-5. Dr. Gottesman
said the IBC already possesses leeway in prescribing containment
conditions for large-scale experiments.

Dr. McGarrity summarized a letter (tab 1124) submitted on September 14,

1983, by Mr. Max Marsh of Lilly Research Laboratories in which he offered
an alternative rrodification of Appendix C to Dr. Johnson's proposal.
Mr. Marsh's letter requested that these proposals be referred to the

Large-Scale Review Working Group for evaluation. The letter suggests the

particular issues in large-scale operations that might be evaluated by the

working group including the use of less expensive but highly effective
filters in the exhaust air system of the fermentors. Dr. McGarrity noted
that Mr. Marsh's letter contained documentation, but he felt the data were
sparse. Dr. McGarrity also noted that the data on the survivability of

microorganisms in aerosols were generated using E. coli ; E. coli is very
susceptible to dehydration. These data should not be extrapolated to

S. cerevisiae or to B. subtilis which are more resistant to desiccation.
Mr. Marsh said the costs of Pl-LS are economically significant for new
facilities.

Dr. McGarrity said he did not intend to offer a motion concerning the
proposals. Mr. Mitchell said the issue should be referred to the Large-
Scale Review Working Group. As no motion was offered, the discussion ended

IV. PROPOSAL TO INCLUDE STREPTOCOCCUS MUTANS IN SUBLIST F OF APPENDIX A

Dr. Gottesman began review of the proposal (tabs 1115, 1116, 1117/III) of
Dr. Francis Macrina of the Medical College of Virginia of the Virginia
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Corraronwealth University. Dr. Macrina requested that Streptococcus mutans

be included in Sublist F of Appendix A and be deleted from Sublist E of

Appendix A of the NIH Guidelines for Research Involving Recombinant DNA

Molecules where it is currently listed. Dr. Macrina argued that S. mu tans

should be included in Sublist F for the following reasons:

(1) A broad host range streptococcal plasmid, pAM 1 (conferring

erthromycin resistance), is conjugatively transmissible to

S. mutans. Strains of S^ mu tans inheriting this plasmid are

able to transmit it via conjugal transfer.

(2) The report of non-plasmid associated conjugal transfer of

tetracycline resistance from S^ mutans to other strains of

S. mutans and to faecalis support the claim of natural

genetic transfer from S^ mutans to other streptococci.

(3) A tetracycline resistance determinant from a naturally resistant
S. mutans clinical isolate shares sequence homology with the

Tn916 (Tcr ) conjugative transposon originating in S. faecalis .

(4) Naturally transformable strains of S^_ mutans are readily
transformed with plasmid or chromosomal DNA from other
mutans as well as sanguis strains.

Dr. Gottesman described Appendix A. She said Appendix A is based on the
idea that if two or more organisms exchange genetic information by a

mechanism you expect to find in nature, no novel entities will be created
by using recombinant DNA techniques to combine the DNA of these "exchanger"
organisms.

Dr. Gottesman said there are a number of sublists in Appendix A; each
sublist contains the organisms which have been shewn to exchange genetic
information by known physiological processes. Dr. Gottesman noted that S.

mutans is currently included in Sublist E which permits one way transfer
of Streptococcus mutans or Streptococcus lactis DNA into Streptococcus
sanguis . If S^ mutans were to be included in Sublist F, S^ mutans could
be used in two-way transfers of DNA with the organisms, S^ sanguis ,

S. pneumoniae , S. faecalis and S^ pyogenes . She said the data supported
Dr. Macrina's request to add S. mutans to Sublist F of Appendix A, and she
moved approval. Dr. Gottesman stated that Sublist E should also be retained
as currently written since lactis is included in Sublist E but not Sub-
list F. Drs. Friedman and Clowes supported Dr. Gottesman's motion. The
motion was unanimously carried by a vote of fourteen in favor, none opposed,
and no abstentions.

V. PROPOSED MODIFICATION OF APPENDIX L

Dr. Tolin of the U.S. Department of Agriculture (USDA), a liaison repre-
sentative to the RAC, introduced the proposal (tabs 1117/IV, 1120) to
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modify Appendix L of the Guidelines. Dr. Tolin described the process by

which this proposal was developed. The RAC Working Group on Revision of

the Guidelines at its January 21, 1983, meeting recommended that guidelines
for field experimentation involving plants modified by recombinant DNA

techniques be developed for consideration at the April 11, 1983, RAC meeting.
A proposal specifying conditions under which field testing of plants could
be performed was subsequently developed by the Plant Working Group. The
NIH Guidelines for Research Involving Recombinant DNA Molecules in force
at that time required RAC review and NIH approval as well as IBC approval
for the "deliberate release into the environment of any organism containing
recombinant DNA." The proposal developed by the working group would have
changed this so that provided experiments met certain criteria, growing of

plants containing recombinant DNA in the field would have been able to

proceed without RAC review and NIH approval. IBC approval would have been
required as would notification of ORDA.

At its April 11, 1983, meeting, the RAC considered the Plant Working Group
proposal and discussed it extensively. RAC made several modifications in

the specified criteria and modified the procedural aspects of the proposal.
The RAC recommended that the modified language be incorporated into a new
appendix (Appendix L) which would require review and approval of experiments
both by the Institutional Biosafety Committee (IBC) and by the Plant
Working Group.

The exact language of Appendix L was subsequently developed by NIH staff
based on the recommendations made at the RAC meeting. Ihe U.S. Department
of Agriculture Recombinant DNA Committee then reviewed the RAC recommendation
including the proposed wording for Appendix L and endorsed adoption of this

language.

The NIH accepted the proposed language and incorporated it into the Guidelines
as Appendix L on June 1, 1983 (48 FR 24548 and 24580).

Dr. Tolin said that in consultation with other members of the RAC Plant
Working Group, she was now proposing several amendments to Appendix L-II-C.

This section specifies some of the criteria which allow the RAC Plant
Working Group to review certain proposals without the requirement for full
RAC review. Dr. Tolin noted that Appendix L-II-C currently reads as follows:

"Appendix L-II-C. The vector consists of DNA: (i) from exempt
host-vector systems (Appendix C); (ii) from plants of the same
or closely related species; (iii) from nonpathogenic prokaryotes
or nonpathogenic lower eukaryotic plants; (iv) from plant pathogens
only if sequences causing disease have been deleted; or (v) chimeric
vectors constructed from sequences defined in (i) to (iv) above.
The DNA may be introduced by any suitable method."
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Dr. Tolin proposed that Appendix L-II-C be modified to read as follows:

"Appendix L-II-C. The vector cons ists of DNA: (i) from exempt
host-vector systems (Appendix C); (ii) from plants of the same
or closely related species; (iii) from nonpathogenic prokaryotes
or nonpathogenic lower eukaryotic plants; (iv) from plant
pathogens only if sequences resulting in production of disease
symptoms have been deleted; or (v) chimeric vectors constructed
from sequences defined in (i) to (iv) above. The DNA may be

introduced by any suitable method. If sequences resulting in

production of disease symptoms are retained for purposes of intro-

ducing the DNA into the plant, greenhouse-grcwn plants must be

stown to be free of such sequences before such plants, derivatives,
or seed from them can be used in field tests."

Dr. Tolin noted that, under the present language, the Plant Working Group
might have to review proposals according to the strictest sense of the

word "disease." This may preclude approval of proposals utilizing some
plasmid and virus-derived nucleic acid vectors since in the strict sense
their replication might be construed to be part of the disease process
even if no symptoms develop in the plants. Dr. Tolin said certain of
these sequences might be necessary to introduce the recombinant DNA into
the plant. She said there are, moreover, methods for removing these
sequences before the plants are tested in the field. The proposed modifi-
cation specifies that data shewing elimination of these sequences would be

evaluated by the Plant Working Group.

Dr. Tolin said two transformation systems would be affected by modified
Appendix L: the Ti plasmid of Agrobacterium and plant virus vectors such
as cauliflower mosaic virus. Dr. Vidaver concurred with Dr. Tolin and
said the Plant Working Group sees no danger per se in portions of the

vector replicating as long as disease symptoms do not result.

Dr. McGarrity asked how sequences introduced into the plant can be sub-
sequently removed from plants. Dr. Vidaver said selection of cells could
be made in tissue culture. These cells could then be manipulated in such
a way that the plants regenerated from the cells can be assayed for the

presence or absence of disease causing sequences.

Dr. McGarrity moved acceptance of the proposal as it appeared in the Federal
Register . Dr. Wens ink seconded the motion.

By a vote of thirteen in favor, none opposed, and no abstentions, the RAC
accepted the motion.

VI. PRESENTATION BY MR. JEREMY RIFKIN

Prior to the presentation by Mr. Jeremy Rifkin, Mr. Mitchell noted that the
Department of Health and Human Services (HHS) and the National Institutes
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of Health (NIH) were being sued to restrain the NIH action to permit field

testing of recombinant DNA containing organisms. This action was filed by

the Foundation on Economic Trends, Jeremy Rifkin, Michael W. Fox, Environ-
mental Action, Inc., and the Environmental Task Force on September 14, 1983.

On September 16, 1983, HHS was informed that the plaintiffs would seek a

temporary restraining order to prevent RAC from discussing issues in closed
session at this meeting. Mr. Mitchell said Judge Sirica heard the matter
this morning, and the temporary restraining order was denied. He noted
that the reason the session is closed is to safeguard proprietary information.

Mr. Mitchell said one of the plaintiffs, Mr. Rifkin, had requested permis-
sion to address the RAC; and in keeping with RAC policy, that request had
been granted. Mr. Rifkin introduced himself as President of the Founda-
tion on Economic Trends and read a prepared statement which is appended to

these minutes as Attachment II.

Mr. Michael Fox of the Humane Society of the United States said that

ecological issues are of utmost importance and urged RAC to consider the

questions posed by Mr. Rifkin.

Mr. Rifkin asked if there were any ecologists on the RAC. Dr. Clowes
replied that several members are bacterial ecologists. Dr. Brill said he
was a RAC member from September 1979 to June 1983, and that he is an

ecologist.

Mr. Mitchell enumerated the process by which the proposal of Drs. Lindow
and Panopoulos of the University of California, Berkeley, was reviewed.
Mr. Mitchell said this proposal was first brought before the RAC for evalu-
ation in open session at the October 25, 1982, meeting. A summary of the

proposal had been published in the Federal Register 30 days prior to the

meeting for public comment. At the October 25, 1982, meeting, concerns
were raised and while the RAC recommended approval by a narrow margin of

seven in favor, five opposed, and two abstentions, the NIH withheld approval
in a Federal Register notice dated January 10, 1983 (48 FR 1157). The NIH
indicated that the investigators could bring this or a modified proposal
to the NIH for consideration at a future RAC meeting and could at that time
submit additional data from experiments conducted in the laboratory or
greenhouse

.

A revised proposal was received from Drs. Lindow and Panapolous by the NIH
and summarized in the March 4, 1983, Federal Register (48 FR 9441). After
the public comment period, the U.S. Department of Agriculture received one
letter urging the RAC to consider the request favorably. The RAC reviewed
the revised proposal at the April 11, 1983, meeting in open session; and
at that time, RAC recommended approval of the revised proposal by a vote of
nineteen in favor, none opposed, and no abstentions.

The USDA Recombinant DNA Committee then reviewed the proposal and recommended
that it be approved.
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Following the recommendations of the RAC and the USEA Recombinant DNA

Committee, the NIH granted Drs. Panopoulos and Lindow permission to

proceed with this field test by a notice in the Federal Register on June 1,

1983 (48 FR 24549), on the basis that it presented no significant risk to

health or the environment. Language indicating this permission was added

to Appendix D of the Guidelines.

Mr. Mitchell pointed out that no adverse comments were received in response

to the Federal Register announcements involving this proposal.

VII. CLOSED SESSION

The RAC went into closed session to consider proposals from commercial

concerns involving field testing of recombinant DNA containing organisms.

VIII. REPORT OF TEE WORKING GROUP ON ETHICAL AND SOCIAL ISSUES

Mr. Mitchell, the Chair of the Working Group for Development of Response

to President's Commission's Report on Ethical and Social Issues, gave a

brief report to the RAC concerning the activities (tabs 1111, 1112, 1117/1,

1118) of this working group. At its April 11, 1983, meeting, the RAC
endorsed a proposal to form a working group to comment and report to RAC
on the "Rejxart on the Social and Ethical Issues of Genetic Engineering
with Human Beings" issued in November 1982 by the President's Commission
for the Study of Ethical Problems in Medicine and Biomedical and Behavioral
Research. The President's Commission's report entitled "Splicing Life"

suggested continuing oversight of the field of genetic engineering is
desirable and outlined several possible oversight mechanisms. One approach
would be to build on the successful history of the RAC. The composition
of RAC could be modified to that of a public-private sector body outside the

Federal government such as those that have operated in other areas.
Alternatively, the Federal Interagency Advisory Committee on Recombinant
DNA could be reactivated if the extent of Federal responsibility is perceived
to be great.

Another format would be the creation of a Genetic Engineering Commission
of 11 to 15 members from outside the government which could meet regularly
to deal solely with this field. This group could have a majority of non-
scientists and may draw on a series of technical panels to provide expertise
in laboratory research, agricultural and environmental uses, manufacturing
concerns, human uses, and international controls.

Another approach would be to assign responsibility for oversight of genetic
engineering to a body that might succeed the President's Commission. Over-
sight of genetic engineering could be integrated into the consideration
given to social, legal, and ethical implications of other biomedical areas.

[195]



12

In response to the RAC directive to evaluate the options presented in

"Splicing Life," the Working Group for Development of Response to President's
Commission's Report on Ethical and Social Issues met on June 24, 1983, at
the NIH.

The working group developed and agreed, unanimously, to forward the following
recommendations to RAC to be considered at the September 19, 1983, meeting:

"The Working Group agrees that there is a need for ongoing
consideration of the ethical and social implications of the

application of genetic technology to humans. Within this
context, RAC should be prepared to consider social and
ethical issues related to the applications of recombinant
DNA technologies. For specific cases which come before the

committee, RAC should consider explicitly issues such as

those raised in the Splicing Life report of the President's
Commission for the Study of Ethical Problems in Medicine
and Biomedical and Behavioral Research.

"We, therefore, recommend that:

"(1) The membership of the RAC be modified to include
adequate representation to deal credibly with these
issues.

"(2) Procedures should be developed for the coordinate
consideration of experiments involving the use of

recombinant DNA technology in humans by Institutional
Review Boards (IRBs), the Office for Protection from
Research Risks (OPRR) , the Food and Drug Administration
(FDA), Institutional Biosafety Committees (IBCs), the

Office of Recombinant DNA Activities (ORDA), and the
Recombinant D1A Advisory Committee.

"(3) The NIH Guidelines for Research Involving Recombinant
DNA Molecules should be reviewed for their adequacy and
clarity in dealing with human experimentation.

"We recognize that the issues which will be dealt with by RAC

represent only some of the social and ethical issues associated
with the applications of genetic and biomedical technologies.
In addition, we believe that the general oversight function needed

for these broader issues is not easily combined with the RAC's
role in setting Guidelines and reviewing specific experiments.
The expertise and experience of the RAC will be available to bodies
which may exercise oversight of the broader issues. We expect
continuing national discussion to lend new iasight in dealing with
the specific cases to be considered by RAC."
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Mr. Mitchell expressed the opinion that RAC possesses the firm grounding
in the technology necessary to objectively apply ethical considerations to

deliberations on proposals involving human genetic engineering. Dr. Harvin
supported this view. Dr. Saginor expressed the belief that RAC should not

allow fear and anxiety to dictate RAC's decisions on somatic cell therapy.

Mr. Mitchell then introduced Dr. LeRoy Walters of the Center for Bioethics,
the Kennedy Institute, Georgetown University. Dr. Walters was a member of
the working group.

Dr. Walters said the working group recommendations are based on several

conclusions. These are: (1) there is currently no other national body
comparable to the RAC that deals with ethical issues in the biomedical
field; (2) RAC's expertise should be supplemented by adding experts in the

area of research involving human subjects; existing Federal regulations
regarding human subjects could be applied without the need to devise an

entirely new code of research ethics for the area of gene therapy; (3) the

appropriate role for RAC would be to review proposals on a case-by-case
basis in response to investigator initiated research. RAC's review would
supplement review by Institutional Biosafety Committees (IBCs) and Institu-
tional Review Boards (IRBs).

Dr. Gottesman said that RAC has already implicitly included ethical
considerations in its deliberations; the working group is suggesting that
in the case of human experimentation the ethical considerations should be

explicitly stated. She noted that the primary goal of IRBs is to protect
the individual patient; there is currently no mechanism for evaluating the
effect on the broader community of procedures involving use of recombinant
DNA in humans.

Dr. McGarrity asked about the status of legislation to establish a presi-
dential commission for oversight of genetic engineering in nan. Dr. Gartland
replied that Representative Albert Gore's (D-Tenn) bill to establish a

Genetic Engineering Commission is now attached as an amendment to Represen-
tative Henry Waxman's (D-Cal) bill for the general reauthorization of the
NIH. Tb date, this bill has not passed the House and no bill regarding such
a Commission has been introduced in the Senate. Mr. Mitchell said such a

Genetic Engineering Commission would probably deal with global issues
ratlier than the specific issues of individual research projects. Dr. Walters
agreed and suggested the RAC and a commission would fill complementary
functions.

Dr. Gottesman moved acceptance of the working group recommendations, and
agreement that RAC will review such proposals when they come before it. By
a vote of thirteen in favor, none opposed, and no abstentions the motion
was carried.
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LX. CDC-NIH GUIDELINES AND NCI REVISION OF ONCOGENIC VIRUSES GUIDELINES

Dr. Barkley said the Centers for Disease Control/National Institutes of
Health (CDC/NIH) Interagency Working Group had completed a draft of guide-
lines entitled "Biosafety in Microbiological and Biomedical Laboratories."
He noted that the document had been distributed widely for comment, and that
fewer than two dozen responses, mostly favorable, had been received. It

appears that after a long and arduous process, consensus has been achieved.
The working group is considering adding a section dealing with how one might
use the principles contained in the document to assess the hazards of
organisms not already included and a section dealing with how one judges
the operational integrity of biological safety cabinets.

Dr. Barkley said the CDC/NIH document recognizes that the principal
route of infection among laboratory workers is auto-inoculation and direct
contact contamination, e.g., finger or hand contact with contaminated
surfaces and subsequent contact with mucous membranes. Ingestion is no
longer a hazard in the laboratory with the elimination of mouth pipetting.
Most agents listed in the document are grouped in the level comparable to

the P2 level of containment. Dr. Barkley explained that these agents were
grouped together since the same techniques, essentially good laboratory
practices, are used to interrupt the route of infection.

Dr. Barkley said the CDC/NIH guidelines recognize that only a few human
pathogens are capable in the laboratory situation of presenting risk frcm
direct inhalation, e.g., the agents causing Q fever and TB. The higher
containment levels are reserved for this type of agent. This is not to

suggest that aerosol control per se is not important in laboratory safety.

Indeed, aerosol control is important not only in attempting to reduce
inhalation exposure but more importantly in reducing the dissemination of

materials to other laboratory surfaces which offer greater opportunity for

hand to mouth or nose contact.

Dr. Barkley said the CDC/NIH document designates four levels of control:
Biosafety Levels 1, 2, 3, and 4. These levels are comparable to PI, P2,

P3, and P4 in the NIH Guidelines for Research Involving Recombinant DNA

Molecules. Agents such as those causing Q fever and TB are grouped in

Biosafety Level 3. Biosafety Level 4 is reserved for exotic pathogens for

which there is currently no means of disease control such as Lassa fever.

Dr. Barkley said the philosophy on which the document "Biosafety in Micro-
biological and Biomedical Laboratories" is based is similar to the philosophy
new being used to revise the National Cancer Institute "Safety Standards
for Research Involving Oicogenic Viruses" (October 1974). [>:. Barkley said
that although that review is not complete, the recommended control level
for all cancer viruses including Human T-cell Leukemia-Lymphoma Virus
(HTLV) will be Biosafety Level 2.
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Dr. Barkley said the CDC and the NIH will at some future time formally

recommend to RAC that RAC consider revising the description of the P levels

in the NIH Guidelines to correspond to the Biosafety Levels set forth in

the document "Biosafety in Microbiological and Biomedical Laboratories."
As the Biosafety Levels are based on the P levels. Dr. Barkley said this

modification would not represent a change in principle.

Mr. Mitchell asked Dr. Barkley when the final report would be available.
Dr. Barkley replied that the final document "Biosafety in Microbiological
and Biomedical Laboratories" should be available before the end of the

calendar year.

X. CONTAINMENT TOR ONCOGENES AND RETROVIRUSES

Dr. Gottesman began review of a request (tabs 1113, 1122, 1123) by

Dr. Stuart Newman of the New York Medical College to consider whether

(1) the NIH Guidelines deal adequately with experiments involving oncogenes
(those genes capable of transforming certain types of cultured cells in

vitro ) and retroviruses, and (2) additional risk assessment experiments in

this area are indicated. Dr. Newman included two articles discussing
safety issues involved in research with oncogenes. These articles are:

(1) "Oncogenes: Implications for the Safety of Recombinant DNA
Work" by Dr. Ditta Bartels which appeared in Search 14,

88-92 (1983), and

(2) "Oncogenes, Processed Genes and the Safety of Genetic Manipula-
tion" by Drs. Ditta Bartels, Hiroto Naora and Atuhiro Sibatani
which appeared in Trends in Biochemical Sciences , 8, 78-80 (1983).

Dr. Newman contended these articles raise

"new questions about the safety of laboratory work with tumorigenic
DNA. These two papers review recent progress in our understanding
of the nature of oncogenes and the conditions of their expression....
Dr. Bartels and her colleagues make a strong case, in my opinion,
that recombinant DNA experiments with oncogene material could present
an occupational hazard."

One question deals with cloning in EL_ ooli K-12. Dr. Gottesman reviewed the
risk assessment experiments performed by Drs. Malcolm Martin and Wallace
Rowe and their colleagues (Israel et al. , Science , 203 , 883-887 (1979) and
Chen et al. , Science , 203 , 887-892 (1979)) to determine whether viral genomes
inserted as recombinant DNA in a prokaryotic host can cause infection or
tumors. In these experiments, the investigators looked at the effect of
naked polycma DNA injected into a sensitive animal, and the effects of
feeding EL_ coli K-12 containing recombinant polyoma DNA. Tests were performed
to detect the production of antibodies in mice or of tumors in hamsters.
No tumors were seen when bacteria carrying the polyoma genome were injected.
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Dr. Gottesman said there was a small but measurable incidence of tumors
when either the naked viral DNA or purified recombinant DNA containing
two copies of the viral genome were injected into hamsters. None of the

mice developed a viral infection after injection with EL_ coli K-12 carrying
tiie polyoma genome. Results of the experiments in which the animals were
fed either naked DNA or bacteria carrying the viral genome were negative.
Dr. Gottesman said Dr. Bartels questions whether these types of tests are
sensitive enough to predict the outcome of exposure to oncogenes.

Dr. Gottesman said in her experience it is very difficult to design risk
assessment experiments to ask and to answer the "right" questions. Ihe
question always appears to be correct when the experiments are formulated;
however, by the time the experiment is completed, time has elapsed amd there
are new data, new information, and new questions to be addressed.

Dr. Joklik said that Dr. Bartels is arguing that cloned oncogenes and
retroviruses pose occupational hazards to laboratory personnel. He said

research on oncogenes is advancing very rapidly. Information published
several months ago may already be out of date and occasionally may be
refuted. However, current information indicates that cell transformation
is a highly complex, multi-step process dependent on the interaction of

numerous genes, only a few of which have been identified. Thus, it appears
on present evidence very unlikely that transformation is a process that is

effected by a single gene; therefore, exposure to one single oncogene
probably does not pose a biological hazard. He suggested oncogenes should
be, nevertheless, handled under P2 containment conditions. He said that

apart from HTLV he does not know of any evidence to indicate that other
retroviruses pose any hazard to humans.

Dr. Levine said Dr. Bartels' paper (tab 1113) poses two major questions:

(1) can oncogenes transform cells if inadvertently inhaled, swallowed, or
inoculated into a laboratory worker; and (2) can cloning in bacteria
actually raise the probability that the oncogene will transform cells? He

estimated that the risk associated with these events would be very low.

With regard to the NIH 3T3 mouse cell assay used in these systems, he noted
that 3T3 is a continuous cell line and, therefore, already different from

normal cells and that some regulatory mechanism has already changed in

these cells. He noted that Dr. Bartels raises the question of whether work
with oncogenes constitutes an occupational hazard. However, the DNA would
have to be inhaled, ingested, or inoculated. He noted that ingested DNA

is unlikely to survive DNAase activity in the gut; also, the use of good
laboratory technique should prevent inoculation. In summary, he concluded
that Dr. Bartels has not made a case that work with oncogenes poses a real
increased risk. He suggested that RAC might initiate a correspondence
with Dr. Bartels to determine the types of risk assessment experiments
Dr. Bartels saw as valuable. He said that the greatest deficiency in the

papers is that no guidelines are put forward in terms of answering specific
questions.
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Dr. Clowes said that wnen the NIH Guidelines were originally formulated it

was not known that viral oncogenes, particularly retrovirus oncogenes, in

certain circumstances can be as effective as the whole virus in causing
tumors. Also, viruses causing human cancer had not been discovered. The
issue of what is adequate containment might be reconsidered in light of

this new information.

Dr. Landy suggested that the questions raised by Dr. Bartels are answered
in her cwn article. He quoted from Dr. Bartels' article:

"The problem pointed out is not of an epidemiological nature,

as was feared at the outset of the recombinant DNA debate;

instead, the focus has shifted to the realm of occupational
health. Hie number of persons potentially affected is thus

limited."

Dr. Landy stated his view that the RAC was established as the result of

concerns of an epidemiological nature; i.e., that "new life forms" might
spread and cause disease in the general population. He said that risk to

investigators has been adequately dealt with in documents such as the

CDC-NIH document "Biosafety in Microbiological and Biomedical Laboratories."
Dr. Malcolm Martin attended this portion of the meeting and said Dr. Bartels
argues that eukaryotic oncogenes may be potentially dangerous for laboratory
workers. This is a nagging issue that has been discussed for many years.
He said that he is not aware of any work that has shown that oral admini-
stration of DNA has produced a tumor or infection in animals.

Dr. Martin said that in his laboratory the cloned Harvey Sarcoma virus sarc
gene, an oncogene, had been intraperitoneally inoculated into almost two
dozen hamsters. The animals were observed for over 300 days and no tumors
were detected.

Dr. Martin said to date no case of oncogene activation by hypomethylation
has been reported. He said that it is simplistic to think that transforma-
tion in tissue culture extrapolates to some danger to animals or man.

Dr. Levine moved that Ct. Martin put this information in a letter which
would be sent to Dr. Bartels. Dr. Martin agreed to do this. Dr. Joklik
seconded this motion. By a vote of thirteen in favor, none opposed, and
no abstentions, the motion was carried.

SHIPMENT OF RECOMBINANT ORGANISMS - APPENDIX H

Dr. Tolin noted that Appendix H of the Guidelines describes the conditions
under which organisms containing recombinant DNA are to be transported.
These specifications essentially describe shipment conditions for etiolcgic
agents and require organisms containing recombinant DNA to be packaged and
labeled as etiologic agents. Questions concerning shipment conditions for
plant materials have arisen with increasing frequency; should these materials
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if genetically engineered be treated as etiologic agents? She said that

if packages containing plant materials are labeled as etiologic agents as

specified in Appendix H, the shipment will be stopped at borders by the
Animal and Plant Health Inspection Service (APHIS) of USDA and denied entry.

Dr. Gartland asked if plants or plant parts could be packaged for shipment
as described in Appendix H, i.e., a glass vial inside of a cardboard box
inside another cardboard box. Dr. Tolin replied that plant cells in culture
or very snail plants might be shipped in this way. Larger plants could
not be shipped in that fashion as they would not survive transport packaged
in this manner.

Dr. Barkley thought the packaging requirements were appropriate for shipping
microorganisms and viruses. However, he thought the Guidelines should only
require recombinant DMA containing organisms which are etiologic agents
themselves or contain DNA from etiologic agents to be labeled as etiologic
agents.

Dr. Gottesman suggested that Appendix H be revised with respect to shipping
plants containing recombinant DNA.

Dr. McGarrity suggested that if the language of Appendix is to be recon-
sidered or rewritten, language describing the shipping regulations for

agents grcwn in countries where foot and mouth disease is endemic should
be evaluated and perhaps included. Dr. Landy asked if such cases fall with-
in RAC's purview. Dr. McGarrity said recombinant DNA containing viruses
would be within RAC's purview.

Mr. Mitchell suggested that Dr. Tolin and an ad hoc working group examine
Appendix H for potential revision.

XII. CLOSING REMARKS AND ADJOURNMENT

Mr. Mitchell noted that RAC had held a session closed to the public earlier
in the day to discuss proprietary information. He said a suggestion was
made that RAC review tlose issues in proprietary proposals which are
generic in open session and those that are proprietary in closed session.
Review of these applications indicates this might be very difficult to do.

He asked whether such a review procedure could be devised. Ct. Clowes said
it might be possible to divide such proposals into portions for discussion
in public and portions for discussion in closed session, but he did not
knew if such a procedure would be practical.

Dr. Wensink suggested that ORDA negotiate with the submitter to determine
what might be discussed in open session. Dr. Harvin suggested that the

opinion of the NIH legal advisor be sought.

Dr. Gottesman pointed out that compliance with the Guidelines by industry
is voluntary. She did not think procedures should become so difficult
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and complex that industry would be discouraged from seeking RAC review.

Drs. Landy and Friedman ageeded. Dr. Friedman pointed out, however, that

industry complies with the NIH Guidelines in part because of tort law

considerations. Dr. Landy said that industry in many cases does not

want to reveal what it is doing.

Mr. Marsh said information contained in RAC sulxnissions is of a very
competitive nature. He said it is not so much the general concepts as

most companies knew in general terms what their competitors are doing,

but the specifics described in the proposals which must be protected.

The definition of confidentiality then has to lie with the submitter, not

the reviewer. To that extent, the possibility of industries submitting
proposals for public review poses a number of serious problems. Mr. Marsh
felt industrial submissions could probably be divided into confidential and
non-conf idential material, but he thought even if this were done some dis-
satisfaction would still be expressed, over the amount and type of

material labeled confidential.

Dr. Miller said FCA and EPA have a great deal of experience in discriminating
between proprietary and nonproprietary information. These agencies would
be willing to help RAC discriminate between these types of information.
He pointed out, however, that confidentiality issues are often subtle. For

example, FDA considers the existence of an application from a given manufac-
turer for a given product to be a trade secret and not to be divulged until
knowledge of the existence of that application becomes part of the public
domain.

Mr. Daloz asked who oversees the IBCs. Dr. Gartland replied that the IRCs

are registered by ORDA and that NIH has sponsored two meetings of IBC

chairpeople to discuss pertinent topics. A detailed study of California
IBCs has also been conducted by a group at Stanford University.

Mr. Daloz asked if procedures to delete two subcommittees from the RAC
charter and institute two others had been initiated. Dr. Gartland replied
that they had been initiated; a request has been sent from the Director,
NIH, to the Secretary of Health and Human Services to amend the charter.

Mr. Mitchell asked the members if a RAC meeting might conveniently be
scheduled for January or February 1984. Many memters felt December would
be more convenient. Mr. Mitchell said he would entertain a motion for
adjournment. Dr. Landy moved adjournment. Dr. Mills seconded. The motion
passed by voice vote.

The meeting was adjourned at 3:45 p.m.
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Respectively submitted,

William J. Gartl^nd, Jr., Ph.D.

Executive Secretary

K
y

Date

I hereby certify that, to the best of my
knowledge, the foregoing Minutes and

Attachments are accurate and complete.

Acting Chainnan
Recanbinant DNA Advisory Committee
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My name is Jeremy Rifkin. I am president of the Foundation on Economic

Trends in Washington, D.C. I am requesting that the following issues be

placed on the agenda of the Recombinant DNA Advisory Committee (RAC)

meeting.

Issue: On June 22, 1983, the Subcommittee on Science, Research,

and Technology and the Subcommittee on Investigations and Oversight

of the Committee on Science and Technology held hearings on regulating

the release of genetically modified organisms into the environment. Among

those testifying were Geoffrey Karny, Senior Analyst, Biological Appli-

cations, Office of Technology Assessment (OTA); Don R. Clay, Acting

Assistant Administrator of the Office of Pesticide and Toxic Substances

of the Environmental Protection Agency (EPA); Martin Alexander, pro-

fessor of Agronomy, Cornell University, and former chairman of the Re-

combinant DNA Study Group of the Environmental Protection Agency

Science Advisory Board; and Frances Sharpies, Zoologist, Oak Ridge National

Laboratory. Ail of these witnesses testified that the deliberate introduction

of genetically engineered organisms into the environment poses a potential

danger to plant, animal, and human health. According to Dr. Alexander,

"alien organisms that are inadvertently or deliberately introduced into

natural environments may survive, they may grow, they may find a suscep-

tible host or other environment, and they may do harm. I believe that

the probability of all these events occurring is small, but I feel that it is

likely that the consequences of this low-probability event may be enormous."

In addition, in a suit filed in Federal Court on September 14, 1983,

the Foundation on Economic Trends secured affidavits from some of America's

most prominent ecologists, population geneticists, entomologists, and plant

pathologists corroborating the testimony of the witnesses who appeared

before the June 22nd hearings in Congress. Given the wide consensus of

opinion by so many distinguished experts, I would like to know why the

National Institutes of Health has failed to comply with the minimum standards

of the National Environmental Policy Act which requires an environmental
assessment or an environmental impact statement for such experiments.

Issue: In reviewing requests for experiments that require the deliber-

ate release into the environment of genetically engineered organisms, the

RAC is responsible for assessing the risk factors that such experiments
might pose to plant and animal life and to the broader ecosystem. This

kind of risk assessment requires scientific expertise in the fields of ecol-
ogy, botany, plant pathology, entomology, and population genetics. Yet
no such scientific experts sit on the RAC. In his testimony at the June
22nd Congressional hearings, Goeffrey Karny of OTA pointed out that from
a regulatory perspective, there is "an important limitation to the way the
NIH guidelines deal with deliberate release.. ..virtually all of the scientific
experts on the RAC are molecular biologists or experts in human health.
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No one is an ecologist..." How, then, has the RAC been able to evaluate

the potential risk to plant and animal health of deliberately releasing gene -

tically engineered organisms into the environment when it's committee
has failed to include qualified scientists capable of assessing such risks?

Issue: In order to assess the risk factors involved in experiments de-

signed to deliberately release genetically engineered organisms into the

environment, appropriate scientific tests must exist to make the appro-
priate evaluations. Yet at the dune 22nd Congressional hearing, Karny,

Sharpies, Alexander, and Clay all testified that such testing procedures

do not currently exist. Their opinion has been corroborated by the distinguished

scientists we have secured affidavits from in our court suit. At the Con-
gressional hearings, Don Clay, Assistant Administrator of the Office of

Pesticide and Toxic Substances, testified that "there are almost no accepted
methodologies for evaluating the safety of genetically engineered products.

We are still several years away from having adequate testing methods and

risk analysis techniques in any of these areas" This being the case, I would

like to know how the RAC could have evaluated the risk factors of each
of the experiments for deliberate release when scientific experts agree
that the appropriate testing procedures do not yet exist to assess the risk

factors?

Issue: At today's RAC session, the committee will be going behind

closed doors to consider granting approval for two more deliberate releases

of genetically engineered organisms into the environment. This is the first

time the RAC has gone behind closed doors to evaluate requests for deliber-

ate release. The RAC contends that this unusual departure is required

since the requesting parties are private corporations and need to protect
trade secrets. Of course, no one is challenging the right of these companies
to protect their work. However, the RAC has decided to keep the entire

proceedings secret, even denying the public vital information as to the

risk assessment procedures and tests that were or were not performed.
The public has a right to be fully informed of such tests and to be provided
a detailed environmental assessment or environmental impact statement.
There is no reason why the risk evaluation portion of the proceedings can't

be debated in full public session. This can be accomplished without in any
way compromising the rights of the parties involved to protect the secrecy
of their work.

I would like to know how the public is going to be fully informed of

the risk assessment and environmental impact of these two experiments
when the RAC has decided to discuss and evaluate the proposals behind
closed doors.

I am formally requesting that each of the four issues I've raised be
placed on the agenda for debate and discussion by the RAC.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Actions

Under the Guidelines

agency: National Institutes of Health,

PUS, HHS.

action: Notice of Actions under N1H
Guidelines for Research Involving

Recombinant DNA Molecules.
|

summary: This notice sets forth actions

taken by the Director, National Institute

of Allergy and infectious Diseases

(NIAID), by authority of the Director,

NIH, under the June 1983 NIH
Guidelines for Research Involving

! Recombinant DNA Molecules (48 FR
24556).

EFFECTIVE DATE: November 23, 1983.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Dr. William
J. Gartland, Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Bethesda.

Maryland 20205, (301) 496-6051.

SUPPLEMENTARY INFORMATION: Two
major actions under the NIH Guidelines

for Research Involving Recombinant

|

DNA Molecules are being promulgated
today. These proposed actions were
published for comment in the Federal

Register of August 16, 1983 (48 FR
37198), and reviewed and recommended
for approval by the Recombinant DNA
Advisory Committee (RAC) at its

1 meeting on September 19, 1983. In

accordance with Section IV-C-l-b of

the NIH Guidelines, these actions have
been found to comply with the

Guidelines and to present no significant

risk to health or the environment.
Part I of this announcement provides

background information on the actions.

Part II provides a summary of the

actions and additional announcements
of the Director, NIAID.

I. Decisions on Actions Under
Guidelines

A. Inclusion of S. Mutans in Sublist F of
Appendix A

Dr. Francis Macrina of the Medical
College of Virginia of the Virginia

Commonwealth University requested

the Streptococcus mutans be included in

Sublist F of Appendix A of the NIH
Guidelines for Research Involving

i
Recombinant DNA Molecules. Dr.

j

Macrina argued thati>. mutans should

I
be included in this sublist for the

following reasons:

1. A broad host range streptococcal

plasmid, pAM/3l (conferring

erythromycin resistance), is

conjugatively transmissible to S.

mutans. Strains of S. mutans inheriting

this plasmid are able to transmit it via

conjugal transfer.

2. The report of non-plasmid
associated conjugal transfer of

tetracycline resistance from S. mutans to

other strains of S. mutans and to S.

faccalis. support the claim of natural

genetic transfer from S. mutans to other

streptococci.

3. A tetracycline resistance

determinant from a naturally-resistant S.

mutans clinical isolate shares sequence
homology to the Tn916 (Tc r

)
conjugative

transposon originating in S. faecalis.

4. Naturally transformable strains of

S. mutans are readily transformed with

plasmid or chromosomal DNA from
other mutans as well as sanguis strains.

5. S. mutans is far less virulent than

two of the current members of Sublist F.

S. pneumoniae and 5. pyogenes.
The proposal was published in the

August 16, 1983 Federal Register (48 FR
37199). No comments were received.

The RAC reviewed this proposal at its

September 19, 1983, meeting. It was
judged that the data supplied by Dr.

Macrina showed that S. mutans
exchanges DNA by known physiological

processes with the other organisms
already listed in Sublist F of Appendix
A of the Guidelines. The RAC
recommended that S. mutans be
included in Sublist F of Appendix A by a

vote of 14 in favor, 0 opposed, and 0

abstentions.

I accept this recommendation, and S.

mutans has been added to Sublist F,

Appendix A. Sublist E of Appendix A
will remain as previously published as

S. lactis is included in Sublist E, but not

Sublist F.

B. Modification ofAppendix L

The RAC Working Group on Revision

of the Guidelines at its January 21, 1983.

meeting recommended that Guidelines

for field experimentation involving

plants modified by recombinant DNA
techniques be developed for

consideration at the April 11, 1983, RAC
meeting.

The Guidelines in force at that time

required RAC review and NIH approval

as well as IBC approval for the

"deliberate release into the environment

of any organism containing recombinant

DNA.” The proposal developed by the

working group would have changed this

so that provided experiments met
certain criteria, growing of plants

containing recombinant DNA in the field

would have been able to proceed
without RAC review and NIH approval.

IBC approval would have been required

as would notification to ORDA.
The RAC considered the proposal at

its April 11. 1983, meeting and discussed

it extensively. RAC made several

modifications in the specific criteria and

modified the procedural aspects of the

proposal. The RAC recommended that

the modified language be incorporated

into a new appendix (Appendix L)

which would require review and

approval of experiments both by the

Institutional Biosafety Committee (IBC)

and also by the Plant Working Croup of

the RAC.
The exact language of Appendix L

was subsequently developed by NIH
Staff based on the recommendations

made at the RAC meeting. The United

States Department of Agriculture

(USDA) Recombinant DNA Committee
then reviewed the RAC
recommendation, including the proposed

wording for Appendix L, and endorsed

their adoption.

The Nil I accepted the proposed

language and incorporated it into the

Guidelines as Appendix L (48 FR 24548

and 24580). Subsequently, Dr. Sue Tolin,

the liaison member of the Department of

Agriculture to the RAC, in consultation

with other members of the RAC Plant

Working Croup, proposed amendments
to Appendix L—II—C which gives some of

the criteria allowing review by the RAC
Plant Working Group without the

requirement for full RAC review.

Appendix L—II—C currently reads as

follows:

Appendix L-lt-C. The vector consists of

DNA: (i) From exempt host-vector systems

(Appendix C): (ii) from plants of the same or

closely related species: (iii) from

nonputhogenic prokaryotes or nonpathogenic

lower eukaryotic plants: (iv) from plant

pathogens only if sequences aausing disease

have been deleted; or (v) chimeric vectors

constructed from sequences defined in (i) to

(iv) above. The DNA may be introduced by

any suitable method.

Dr. Tolin proposed that Appendix L-

II—C be modified to read as follows:

Appendix L-II-C. The vector consists of

DNA: (i) From exempt host-vector systems

(Appendix C); (ii) from plants of the same or

closely related species; (iii) from

nonpathogenic prokaryotes or nonpathogenic

lower eukaryotic plants; (iv) from plant

pathogens only if sequences resulting in

production of disease symptons have been

deleted; or (v) chimeric vectors constructed

from sequences defined in (i) to (iv) above.

The DNA may be introduced by any suitable

method. If sequences resulting in production

of disease symptoms are retained for

purposes of introducing the DNA into the

plant, greenhouse-grown plants must be

shown to be free of such sequences before

such plants, derivatives, or seed from the~

can be used in field tests.

The proposal was published in the

August 16, 1983, Federal Register (48 FR

37199) for comment. No comments were

received.
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The RAC discussed this proposed

modification at its September 19. 1983,

meeting. Dr. Tolin noted that, under the

]une 1, 1983, Federal Register language,

the Plant Working Group review might

have to be conducted using the strictest

definition of the word “disease." This

may preclude the approval of some
plasmid and virus-derived nucleic acids

as vectors, since their replication might

be construed as a disease process even
though no symptoms develop in the

plants. Dr. Tolin stated that it is her

belief that if all other stipulations of

Appendix L are satisfied, this minor
change will result in no greater

probability of risk of introducing plants

containing recombinant DNA into the

environment.

Dr. Tolin said sequences causing

disease symptoms might be necessary to

introduce the recombinant DNA into the

plant. There are, however, methods for

removing these sequences before the

plants are tested in the field. Data
showing elimination of these sequences
would be evaluated by the Plant

Working Group.

The RAC recommended the proposed
modification by a vote of 13 in favor, 0
opposed, and 0 abstentions.

I accept this modification and
Appendix L—II—C is modified to reflect

this change.

II. Summary of Actions

A. Inclusion of S. Mutans in Sublist F of
Appendix A

Sublist F of Appendix A is modified to

read:

"Sublist F

“1. Streptococcus sanguis

“2. Streptococcus pneumoniae
"3. Streptococcus faecalis

"4. Streptococcus pyogenes
"5. Streptococcus mulans"

D. Modification ofAppendix L—Release

Into the Environment of Certain Plants

Appendix L-II-C of Appendix L is

modified to read as follows:

Appendix L-II-C. The vector consists

of DNA: (i) From exempt host-vector

systems (Appendix C); (ii) from plants of

the same or closely related species: (iii)

from nonpathogenic prokaryotes or

nonpathogenic lower eukaryotic plants:

(iv) from plant pathogens only if

sequences resulting in production of

disease symptoms have been deleted; or

(v) chimeric vectors constructed from

sequences defined in (i) to (iv) above.

The DNA may be introduced by any

suitable method. If sequences resulting

in production of disease symptoms are

retained for purposes of introducing the

DNA into the plant, greenhouse-grown

plants must be shown to be free of such

sequences before such plants,

derivatives, or seed from them can be

used in field tests.

Additional Announcement of the

Director, NIAID

In connection with the incorporation

of Appendix K into the Guidelines on
June 1, 1983, it was stated in the note in

48 FR 24551 that Section III-B-5 of the

Guidelines was to be changed to delete

reference to 45 FR 24968 and to add
instead a reference to Appendix K.

However, due to an error, this change
was not made when the Guidelines were

published (48 FR 24559). To correct this

error, Section III—B—5 of the Guidelines

is now modified to read as follows:

III-B-5. Experiments Involving More Than .

10 Liters of Culture. The appropriate

containment will be decided by the !BC.

Where appropriate. Appendix K. Physical

Containment for Large-Scale Uses of

Organisms Containing Recombinant DNA
Molecules, should be used.

Dated: November 15, 1983.

Richard M. Krause,

Director. National Institute ofAllergy and
Infectious Diseases, National Institutes of

Health.

Note.—OMB's "Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition. NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

|FR Doc. 83-31428 Filed 11-22-83: 8:45 *m|

BILLING CODE 4140-01-44
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON SOCIAL AND ETHICAL ISSUES

MINUTES OF MEETING1

DECEMBER 13, 1983

The Working Group on Social and Ethical Issues was convened at 10:15 a.m. on
December 13, 1983, in Building 31, Room 7A24, at the National Institutes of
Health, 9000 Rockville Pike, Bethesda, Maryland 20205. The meeting was open
to the public. Mr. Robert Mitchell was Chair. The following were present for
all or part of the meeting:

Working Group Members:

Susan Gottesman
Jean Harris
John Harvin
John Littlefield
Gerard McGarrity

Robert Mitchell
Elena Nightingale
LeRoy Walters
Elizabeth Milewski

(Executive Secretary)

A Working Group roster is attached (Attachment I).

Government Liaison Representative:

Henry Miller, Food and Drug Administration

Other National Institutes of Health Staff:

Rosalind Gray, CD
John Fletcher, Clinical Center
Joan Porter, OD

Other:

Kim McDonald, Chronicle of Higher Education

lrIhe Working Group is advisory to the RAC, and its recommendations should not
be considered as final or accepted.
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Mr. Mitchell, the Chair, called the meeting of the Working Group on Social and

Ethical Issues (formerly the Working Group for Development of Response to

President's Commission's Report on Ethical and Social Issues) to order at 10.15

a. in. , December 13, 1983. He began by summarizing the history of RAC s recommen-

dation to consider ethical, legal, and social implications of genetic engineering

in humans.

At its April 11, 1983, meeting, the Recombinant ENA Advisory Committee (RAC)

endorsed a proposal to form a working group to comment and report to RAC on the

"Report on the Social and Ethical Issues of Genetic Engineering with Human

Beings" issued in November 1982 by the President's Commission for the Study of

Ethical Problems in Medicine and Biomedical and Behavioral Research.

The President's Commission report entitled "Splicing Life" suggested continuing

oversight of the field of genetic engineering is desirable and outlined three

possible oversight mechanisms.

1. Build on the successful history of the RAC. The composition of RAC could

be modified to that of a public-private sector body such as those that

have operated in other areas. The Federal Interagency Committee on Recom-

binant DNA could be reactivated.

2. Create a Genetic Engineering Ccmmission of 11 to 15 members from outside
the government which could meet regularly to deal 9olely with this field.

This group could have a majority of nonscientists and draw on a series
of technical panels to provide expertise in laboratory research, agriculture,
manufacturing, medicine, government, and international issues.

3. Activate a President's Commission to oversee important developments in the
biomedical arena. Oversight of genetic engineering could be integrated
into the consideration given other biomedical areas. In this case, however,
limited attention would be given to issues such as agriculture and patenting
questions.

In response to the RAC directive to evaluate the options presented in "Splicing
Life," the Working Group for Development of Response to President's Commission's
Report on Ethical and Social Issues met on June 24, 1983, at the NIH. The
working group agreed, unanimously, to forward the following recommendation to
RAC to be considered at the September 19, 1983, RAC meeting.

"The Working Group agrees that there is a need for ongoing
consideration of the ethical and social implications of the
application of genetic technology to humans. Within this
context, RAC should be prepared to consider social and
ethical issues related to the applications of recombinant
ENA technologies. For specific cases which come before the
committee, RAC should consider explicitly issues such as
those raised in the "Splicing Life" report of the President's
Ccmmission for the Study of Ethical Problems in Medicine and
Biomedical and Behavioral Research.
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"Vie, therefore, recommend that:

"1. The membership of the RAC be modified to include adequate
representation to deal credibly with these issues.

"2. Procedures should be developed for the coordinate consider-
ation of experiments involving the use of recombinant DNA

technology in humans by Institutional Review Boards (IRBs),

the Office of Protection from Research Risks (OPRR), the
Food and Drug Administration (FDA), Institutional Biosafety
Committees (IBCs), the Office of Recombinant DNA Activities
(ORDA), and the Recombinant DNA Advisory Committee (RAC).

"3. The NIH Guidelines for Research Involving Recombinant
DNA Molecules should be reviewed for their adequacy and
clarity in dealing with human experimentation.

"We recognize that the issues which will be dealt with by the RAC
represent only some of the social and ethical issues associated
with the applications of genetic and biomedical technologies. In

addition, we believe that the general oversight function needed for
these broader issues is not easily combined with the RAC's role in

setting Guidelines and reviewing specific experiments. The expertise
and experience of the RAC will be available to bodies which may
exercise oversight of the broader issues. We expect continuing national
discussion to lend new insight in dealing with the specific cases to

be considered by RAC."

The RAC discussed this proposal at its September 19, 1983, meeting. It was
noted that the recommendation was based on several premises. These are: (1)
there is currently no other national body that deals with ethical issues in

the biomedical field; (2) RAC's expertise could be supplemented by adding
experts in the ethical issues of using human subjects; and (3) RAC would review
proposals on a case-by-case basis in response to investigator-initiated research.
RAC's review would supplement review by Institutional Biosafety Committees (IBCs)
and Institutional Review Boards (IRBs). The RAC unanimously accepted the
working group's recommendation.

Mr. Mitchell said RAC requested the Working Group on Social and Ethical Issues
at its December 13, 1983, to discuss questions such as whether the language of
the Guidelines as currently written is adequate, or how review procedures
would function.

Rosalind Gray of the Division of Legislative Analysis at the NIH said the
House of Representatives in its closing hours before recess had passed major
legislation concerning the NIH. That bill is an amalgamation of earlier
versions of bills concerning the NIH. This compromise legislation contains an
amendment to create a "President's Commission on the Human Application of
Genetic Engineering." The proposal, originally sponsored by Albert Gore, Jr.
(D-Tenn), would establish a 15 member panel to monitor developments in this
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area and consider related ethical issues. The commission would be given a

3-1/2 year life span. The Senate equivalent of the House NIH bill is currently

bottled up in committee. It is uncertain whether the Senate can reach a compro-

mise which would release the NIH bill. Morever, the Senate bill does not contain
|

language pertaining to the creation of a genetic engineering ccmmission. Should

the Senate legislation pass, the House and Senate would have to compromise to

design final legislation. It is not known whether the proposal to establish a

genetic engineering commission would be part of that final compromise legislation.

Dr. Nightingale pointed out that even if language establishing a commission on
human genetic engineering is legislated, money would have to be appropriated
for this purpose. She felt RAC might be confronted with a proposal to utilize
recombinant DNA techniques in treating human genetic deficiences before Congress
acts. Under this circumstance, RAC must decide upon its course of action.

Ms. Joan Porter of the Office for Protection frcm Research Risks reported that
the Assistant Secretary for Health forwarded a decision memorandum dealing with
the issue of whether the Department of Health and Human Services (HHS) should
reactivate its Ethics Advisory Board. No action has yet been taken on that
issue. In addition, Ms. Porter noted that the function of the Ethics Advisory
Board as defined in the regulations is broad and could encompass a number of
areas including recombinant DNA issues.

Mr. Mitchell noted that although there may be at some future time other mechanisms
to deal with these issues such as an Ethics Advisory Board or a President's
Commission none currently exists, and no prediction as to when one might exist
can be made.

Mr. Mitchell said that RAC risks being criticized if it does not evaluate these
proposals from an ethical standpoint. He felt such a criticism is voiced
implicitly in the report "Splicing Life."

I

Mr. Mitchell suggested that the Working Group on Social and Ethical Issues
attempt to develop some suggestions as to how RAC might deal with these issues.

He offered the following issues for consideration by the working group.

1. Should a risk vs. benefit type of review be instituted for these proposals?

2. Should RAC constitute a working group on ethical and social issues for the
purpose of reviewing these proposals?

j

3. Should working group review be conducted prior to RAC review, or should <

the working group review ethical considerations after RAC has reviewed the 1

proposal for compliance with the NIH Guidelines for Research Involving i

Recombinant DNA Molecules?
t

;j
t

4. Should the Guidelines be amended to reflect RAC's recommendation that c

legal, ethical, and social issues be considered in reviewing experiments t

involving recombinant DNA and human genetic engineering? If so, how should ii

the Guidelines be amended?
t
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5. Are there areas of biotechnology which RAC should review, but for which
the Guidelines as written do not mandate review? Could and should the RAC
mandate be expanded?

6. Can a "checklist" of issues be developed for these types of experiments?

7. What types of consequences should be the primary emphasis of the review?

8. Does RAC as it is currently constituted have sufficient credibility to

perform such a review?

Mr. Mitchell felt the group reviewing social and ethical issues in biomedicine
must possess sufficient technical expertise to evaluate the proposal in a

scientific as well as ethical context.

Dr. Walters offered a proposal for discussion. He proposed that:

1. A working group be established with the mandate of advising RAC.

2. The working group be composed of nine members (including the chair) with
equal biomedical and lay representation (e.g., specialists in bioethics
and law )

.

3. The working group would use available human research guidelines and sources
such as "Splicing Life," OPRR- guidelines, etc., rather than developing
specific guidelines.

Dr. Walters said the proposed working group would review and structure proposals;
RAC will continue to fill its role in reviewing and recommending such proposals.

Dr. Gottesman asked if the proposed working group would perform the same
functions as IRBs. Dr. Fletcher pointed out that IRBs do not discuss long
range consequences of research, indeed the Code of Federal Regulations (45 CFR

46) regarding protection of human subjects explictly states that IRB review is

to focus on the individual human subject and his rights. Dr. Fletcher said a
RAC working group on this issue could provide a forum for discussing long term
consequences to society. The IRB should, however, first review the proposal
to assure protection of the human subjects; a working group would then review
the proposal for the consequences to society.

Dr. McGarrity stated his view that guidelines are necessary and should be
developed by this proposed working group. Dr. Harvin disagreed. Dr. Harris
thought the issues with which a working group will contend will be influenced by
societal demands, perceptions, etc. Demands and perceptions may evolve. For
this reason, she thought proposals will have to be evaluated on a case-by-case
basis. She pointed out that RAC's mandate will be limited; and RAC cannot
address all the issues in the biomedical field. A working group might be a
temporary partial solution. Dr. Nightingale thought the working group should
have sufficient expertise to credibly review the proposals and agreed that
the working group should not be permanent.
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Dr. Miller said the FEA must approve experiments involving introduction of a

new substance into humans. He said FEA evaluates risk vs. benefit and reviews

consent forms, clinical procedures, licensing, etc., but does not consider

ethical issues. Dr. McGarrity asked Dr. Miller how FEft would review a proposal

dealing with human genetic engineering. Eft:. Miller said the Office of Biologies

would evaluate the following information: (1) analytic testing data to verify

the product's identity, purity, and potency; (2) a description of the manufac-

turing process; (3) protocols of clinical trials; (4) the qualifications of

the principal investigators; and (5) elements of informed consent.

Mr. Mitchell asked if the proposed working group would evaluate the societal

impact of field testing and release into the environment of organisms contain-

ing recombinant DNA. Drs. Nightingale and Gottesman felt a second working

group with a different composition might be better suited to conduct such a

review. Dr. McGarrity pointed out that the Environmental Protection Agency
(EPA) may have statutory authority to regulate certain activities involving

environmental release of genetically altered microorganisms.

Dr. Fletcher said some of the earliest proposals involving introduction of ENA

into humans will probably be attempts to correct single gene, "classic" inborn
errors of metabolism such as Eesch-Nyhan syndrome or phenylketonuria through
somatic cell therapy. He felt most individuals would perceive the merit in

such attempts. He warned though that the line between desirable and undesirable
subjective alterations is fuzzy. He thought an example of subjective changes
would be modifications made for aesthetic purposes such as increased height
or the modification of character traits. He questioned whether society would
ultimately be able to distinguish between desirable and undesirable subjective
modifications.

Dr. Miller pointed out that aesthetic issues exist in the use of anabolic
steroids, growth hormones, breast implants, rhinoplasty, etc. Eft:. McGarrity
replied that these considerations only apply to a single individual. Alteration
of the gene pool through use of recombinant DNA techniques could apply to
society as a whole.

Dr. Nightingale said the human subject guidelines are inadequate when applied
to human germ line manipulations such as those involving embryos, sperm, or
eggs. Can the human subject guidelines be applied to cells in vitro? Who
will be protected? The cells in vitro which might become a human being?
These types of questions will not be addressed by FDA or the IRBs.

Dr. Gottesman said proposals should be viewed on a case-by-case basis, yet she
pointed out the problem inherent in such an approach; the first proposals com-
ing to RAC will probably involve somatic cell therapy to correct or ameliorate
single gene defects. These proposals will pose simpler ethical questions than
the proposals which will follow, yet the first proposals may set precedents.

Eft:. Gottesman expressed her belief that proposals involving human genetic
engineering should first be reviewed by the IRBs. Proposals which have IRB
approval could then concurrently be reviewed by FEA and the NIH. Dr. Gottesman
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thought either RAC or a RAC working group might effect NIH review, but she

preferred the concept of prior review by a working group as a working group

can be more flexible. Dr. Walters agreed with Dr. Gottesman.

Dr. Nightingale asked if the first recommendation of the Working Group for

Development of Response made at the June 24, 1983, meeting was being acted
upon. Ihe recommendation reads as follows:

"The membership of the RAC be modified to include adequate
representation to deal credibly with these issues."

Dr. Milewski replied that it was. She pointed out, however, that members can
easily be appointed to a working group.

Dr. Mitchell asked whether meetings of the preposed working group would be
open to the public. Dr. Gottesman thought these meetings should be open, but
she felt the working group would be more flexible if their meetings did not
have to be announced in the Federal Register . She reasoned that RAC would
offer a recommendation on the proposal, and RAC meetings are open to the public
and announced in the Federal Register 30 days prior to the meeting. Any
principles, structures, or questions evolved by a working group could be published
in the Federal Register prior to the RAC meeting.

Dr. Littlefield asked how experiments involving use of recombinant DNA tech-
nology in humans would be forwarded to RAC for review. Dr. Gottesman replied
that the Guidelines should specify which proposals are to come to the NIH.

She thought the IRBs or the principal investigators might forward these types
of proposals to RAC. Dr. Walters asked Ms. Porter if the IRBs would review
all proposals in this category. Ms. Porter replied that if an institution has
an Assurance of Compliance (in accordance with 45 CFR 46) with HHS, proposals
involving human subjects and recombinant DNA must be reviewed by an IRB.

However, if the institution has no HHS assurance and will not be receiving HHS
funds for the project, it is conceivable that an IRB would not review this type
of project.

Dr. McGarrity asked Dr. Miller to describe the time scale for FDA review of
proposals of this type. Dr. Miller said the FDA has 30 days to review the
proposal . Unless the proposed studies are specifically interdicted by FDA the
investigator can automatically proceed. Dr. Miller pointed out two concerns
the working group should consider: (1) proposals frequently involve negotiations
between FDA and the investigator; a working group should be prepared to perform
these types of negotiations; and (2) questions of confidentiality. He noted
that the FDA does not even admit to receiving an application in order to protect
the proprietary interests of the submitter. Dr. Gottesman felt the NIH would
not deal with questions of confidentiality as she did not feel issues relevant
to confidentiality would be relevant to the working group. Mr. Mitchell agreed
saying the first such proposals of this type will not be processed on a "fast
track.

"

[2231



8

Dr. Littlefield said genetic engineering experiments utilizing recombinant DNA

techniques are currently being performed with animals. He asked if the Guide-

lines adequately cover this research. Dr. Gottesman replied that Section

III-B-4-b of the Guidelines specifies that these types of experiments be reviewed

by the IBCs Dr. Littlefield asked if RAC would want to review experiments which

genetically modify animals through use of recombinant DNA. Dr. Harvin thought

experiments involving animals should be reviewed. Dr. Gottesman said many such

experiments are currently being performed, but only a small subgroup of these

experiments would present a concern. Dr. Gottesman added that the animals

used in these experiments would be contained as specified by the Guidelines.

Humans cannot be "contained." She felt that the proposed working group should

deal only with human applications. If necessary, a second working group could
be formed to deal with animal issues.

Dr. Walters asked if RAC will review gene therapy experiments which do not uti-
lize recombinant DNA techniques. Dr. Gottesman said the Guidelines do not cover
those types of experiments. She offered the example of the Martin Cline case.

If Dr. Cline had used a restriction nuclease to cut the DNA from its vector, the

experiment would not have fallen under the Guidelines. Dr. Walters said Guide-
lines which deal only with a specific type of experiment set up incentives to

perform manipulations in certain ways. Dr. Gottesman pointed out that in the
Cline case the IRB had not approved the experiments. Dr. Walters said he was
concerned about the public's perception that some research in this area will
not be reviewed. Dr. Walters asked if the Guidelines could be rewritten to
require procedures such as Dr. Cline's experiments to be reviewed by RAC.
Dr. Gottesman said language to specify review for these types of experiments
might be developed.

Dr. Walters asked if the RAC charter could be modified to give RAC a larger
purview. Mr. Mitchell thought perhaps the charter could be reviewed.
Dr. Gottesman suggested that a new Section III-A-4 be added to Section III-A,
"Experiments that Require RAC Review and NIH and IBC Approval Before Initiation."
Proposed Section III-tA-4 would specify that recombinant DNA experiments involving
humans should be reviewed by IRBs, IBCs, and RAC. Dr. Walters said such language
would not meet his concerns about RAC's purview. Dr. Gottesman said the more
sophisticated techniques, those most likely to work, will use recombinant DNA
to effect the introduction of recombinant DNA into humans ; and these experiments
will be reviewed by RAC.

After some discussion of definitions, the working group developed the following
language for a new Section III-A-4:

"III-A-4. Deliberate transfer of recombinant DNA or DNA derived
from recombinant DNA into human subjects."

Dr. Miller asked that language be added indicating that this review would not
preempt FDA and IRB review. Dr. Gottesman agreed and suggested that such
language might be added to Section V of the Guidelines, "Footnotes and References
of Sections I-IV. " A footnote might read as follows:

[ 224 ]



9

"The requirement for RAC review should not be considered to preempt
any other required review of experiments with human subjects. IRB

review of the proposal should be completed before submission to NIH."

Dr. Walters asked that a footnote also be added to Section III-B-4-b since humans
might be considered animals. Dr. Gottesman suggested the following footnote:

"For recombinant DNA experiments involving human subjects, see Section
III-A-4.

"

Dr. McGarrity moved that a resolution endorsing the reinstitution of the HHS

Ethics Advisory Board be sent to RAC. Dr. Littlefield felt he could not support
this motion. He thought the Working Group on Social and Ethical Issues might
welcome reinstitution of the HHS Ethics Advisory Board but not demand it.

Dr. Gottesman pointed out that the Ethics Advisory Board might not function
as the Working Group on Social and Ethical Issues anticipates. Dr. Harvin felt
that such a resolution would imply criticism of HHS; thus, he said he would
not support it. Dr. Walters pointed out that a similar discussion had occurred
at the June 24, 1983, meeting of the Working Group for Development of Response;
at that meeting no resolution was adopted. Dr. Harvin suggested that if some
statement is to be sent to RAC the following language might be more appropriate:

"We would feel the implementation of the functions of the Ethics
Advisory Board would be supportive of efforts to address moral
and ethical problems in medicine."

Dr. McGarrity agreed to this substitute language. This language was carried
by a voice vote.

Dr. Nightingale said that although she had supported the statement, she felt
the working group had not sufficiently thought through this issue. She noted
that other groups such as a President's Commission or an Institute of Medicine
group of the National Academy of Science might also be endorsed. She thought
the Working Group on Social and Ethical Issues might explain its support for
reinstitution of the Ethics Advisory Board by the fact it itself is a HHS
working group.

Mr. Mitchell asked how the proposed RAC working group might be constituted.
He noted that Dr. Walters had earlier suggested equal numbers of scientists and
lay members be appointed to the working group. Dr. Walters suggested individuals
with expertise in basic science, clinical medicine, law, and ethics might be
appointed to the working group. Dr. Harvin suggested that no specific composi-
tion be designated; rather ORDA might appoint members as the need arises.
Dr. Milewski indicated that in most instances the RAC chair in consultation
with ORDA appoints working group members. Dr. Walters asked if a total of 9
members including the chair was a reasonable size. The working group agreed
that 9 members would supply adequate expertise.

Mr. Mitchell asked if the proposed working group should develop and institute
guidelines. Drs. Gottesman, Harvin, Harris, and Walters thought a case-by-case

[225]



10

approach was more appropriate. Dr. Littlefield suggested that the report

"Splicing Life" could be used as a resource. Dr. Walters agreed noting that

the recommendation made to RAC at its September 19, 1983, meeting by the Working

Group for Development of Response to President's Commission's Report on Ethical

and Social Issues was "to consider social and ethical issues related to the

application of recombinant DNA technologies. For specific cases...RAC should

consider explicitly issues such as those raised in the 'Splicing Life' report

of the President's Commission for the Study of Ethical Problems in Medicine
and Biomedical and Behavioral Research."

Dr. Nightingale said the report "Summing Up" by the President's Commission for
the Study of Ethical Problems in Medicine and Biomedical and Behavioral Research
might also be a resource. "Summing Up" describes three ethical principles
which should predominate in medicine and medical science. These are: (1) that
the well-being of people be promoted; (2) that people's value preferences and
choices be respected; and (3) that people be treated equitably. Dr. Nightingale
requested that the portion of "Summing Up" describing these principles be
attached to the minutes (Attachment II).

Dr. Walters asked how the RAC review process for these proposals would be
triggered. Dr. Gottesman said proposed Section III-A-4 would require
these proposals be submitted to the NIH for review following IRB approval.
Dr. Gottesman asked whether the working group could request that FEA notify
RAC of applications received by FEA. Dr. Walters suggested that the proposed
working group have liaison members from OPRR and FDA. The Working Group on
Social and Ethical Issues supported this suggestion.

Mr. Mitchell summarized the conclusions developed by the Working Gtoup on Social
and Ethical Issues. He noted that the working group had: (1) developed language
to modify the Guidelines; (2) developed the concept of a working group to
evaluate proposals prior to full RAC review; (3) suggested an optimal composi-
tion for such a working group; (4) offered some guidance on source materials
such as "Splicing Life" and "Summing Up;" and (5) suggested mechanisms and pro-
cedures for interaction between OPRR, IRBs, FDA, and the NIH system. He then
adjourned the meeting at 3:15 p.m.

Respectively submitted

Eli^tbeth Milewski,
Rapporteur and
Executive Secretary
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant to Pub. L 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health,

Building 3lC, Conference Room 6, 9000

Rockville Pike, Bethesda, Maryland
20205, on February 6, 1984, from 9:00

a.m. to recess at approximately 5:00

p.m., and on February 7, 1984, from 9:00

a.m. to adjournment at approximately

12:00 noon. This meeting will be open to

the public on February 6 from 9:00 a.m.

to approximately 11:00 a.m. and again

from 1:00 p.m. to recess, and on

February 7 from 9:00 a.m. to

adjournment to discuss:

Report of the Working Group on Social and
Ethical Issues:

Amendment of Guidelines; and
Other matters requiring necessary action

by the Committee.

Attendance by the public will be limited

to space available.

In accordance with provisions set

forth in Section 552b(c)(4). Title 5. U.S.

Code and Section 10(d) of Pub. L. 92-463,

the meeting will be closed to the public

for approximately one hour and a half

for the review, discussion, and
evaluation of proposal(s) from a

commercial concern(s) for field testing

of recombinant organisms. It is

anticipated that this will occur from

approximately 11:00 a.m. to 12:30 p.m. on
February 6. The proposals and the

discussion could reveal confidential

trade secrets or commercial property

such as patentable material.

Dr. William
J. Gartland, Jr„ Executive

Secretary, Recombinant DNA Advisory
Committee, Nutional Institutes of

Health, Building 31, Room 3B10,

telephone (301) 496-6051, will provide
materials to be discussed at the meeting,
rosters of committee members, and
substantive program information. A
summary of the meeting will be
available at a later date.

In addition, notice is hereby given of a

meeting of the Large-Scale Review
Working Group sponsored by the

Recombinant DNA Advisory Committee
at the National Institutes of Health,
Building 31C, Conference Room 6, 9000
Rockville Pike, Bethesda, Maryland
20205, on February 7, 1983. The call to

order will be dependent upon the

adjournment of the Recombinant DNA
Advisory Committee. If the RAC has no
business to conduct on February 7, 1983,

the Large-Scale Review Working Group

will meet from 9:00 a.m. to

approximately 12:00 noon. If the RAC
meets on February 7, the Large-Scale

Review Working Croup will meet from

1:00 p.m. to approximately 4:00 p.m. The
meeting will be open to the public.

Attendance will be limited to space

available.

The Large-Scale Review Working
Group is soliciting data or other

technical information concerning (1)

viability of E. coli K-12, Bacillus

subti/is, and Saccharomyces cerevisiae

in aerosols, and (2) containment systems

for fermentors, e.g„ exhaust air

treatment data.

Further information may be obtained

from Dr. Elizabeth Milewski, Executive

Secretary, Large-Scale Review Working
Group, NIAID, Building 31, Room 3B10,

Bethesda, Maryland, telephone (301)

496-6051.

Dated: December 8, 1983.

Betty
J.
Beveridge,

Committee Management Officer. NIH.

OMB's "Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the pubiic interest to attempt to list these

programs. Such a list would hkely require

several additional pages. In addition. NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

|FK Dm: 84-4 Filed 1-4-84. 8:45 4m|

BILLING COO€ 4 140-01 -Id

Recombinant DNA Research;

Proposed Actions Under Guidelines

AGENCY: National Institutes of Health,

PHS, DHHS.
action: Notice of proposed actions

under NTH Guidelines for Research

Involving Recombinant DNA Molecules.

summary: This notice sets forth

proposed actions to be taken under the

NIH Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit

comments concerning these proposals.

After consideration of these proposals

and comments by the NIH Recombinant

DNA Advisory Committee (RAC) at its

meeting on February G-7, 1984, the

Director of the National Institute of

Allergy and Infectious Diseases will

issue decisions on these proposals in

accord with the Guidelines.

date: Comments must be received by

February 6, 1984.

ADDRESS: Written comments and

recommendations should be submitted

to the Director, Office of Recombinant

DNA Activities, Building 31, Room 3B10

National Institutes of Health, Bethesda,

Maryland 20205. All comments received

in timely response to this notice will be

considered and will be available for

public inspection in the above office on

weekdays between the hours of 8:30

a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Background documentation and

additional information can be obtained

from Drs. Stanley Barban and Elizabeth

Milewski, Office of Recombinant DNA
Activities, National Institutes of Health,

Bethesda, Maryland 20205, (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following actions under the

Guidelines for Research Involving

Recombinant DNA Molecules.

I. Proposed Amendments of the NIH
Guidelines and Comments by the

Director, NIAID.

A. Amendments Proposed by Messrs.

Jeremy Rifkin and Edward Rogers

Messrs. Jeremy Rifkin and Edward
Lee Rogers, on behalf of the Foundation

on Economic Trends, Michael W. Fox,

Environmental Action, Inc., and

Environmental Task Force, in a letter

dated November 7, 1983, propose the

following amendments to the NIFI

Guidelines.

1. Amendment of the Section III. The
title of Section III of the Guidelines

would be changed from "Containment

Guidelines for Covered Experiments" to

"Guidelines for Covered Experiments."

Messrs. Rifkin and Rogers argue that

the current title of Section III reflects an

orientation towards experiments

contained within a laboratory. However,

the RAC is reviewing experiments

involving the deliberate release into the

environment of certain organisms

containing recombinant DNA. Messrs.

Rifkin and Rogers state that:

Accordingly, the focus should no longer be

on the concept of containment alone, but

rather on guidelines to assure safety for all

experiments, whether through containment

procedures or other techniques.
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2 . Amendment of Section HI-A.

Section III—A would be amended by
adding at the end thereof the following

paragraph:

A programmatic environmental impact

statement (EIS) is required under the

National Environmental Policy Act (NEPA),

42 U.S.C. 4332, and the Council on
Environmental Quality Regulations (CEQ
Regs) implementing NEPA. 40 CFR 1502.1-

1520.25, for the program involving deliberate

releases into the environment of recombinant

DNA molecules.

Messrs. Rifkin and Rogers, in their

submission, provide a detailed

explanation for this proposed
modification.

3. Additional Amendment of Section

IH-A. Section IJI-A would be further

amended by adding after the material

set forth in the prior amendment the

following paragraph:

Individual experiments involving

deliberate releases into the environment of

an organism containing recombinant DNA
require the preparation of either an
environmental impact statement or an
environmental assessment

In explanation of this proposed
change, Messrs. Rifkin and Rogers state:

Where it is uncertain whether a particular

experiment may or may not have a significant

impact on the environment then, at the least,

an environmental assessment (EA) must be
prepared explaining the conclusion reached
on the question of significant impact, and the

relevant environmental agencies must be
involved in that assessment process. See
CEQ Regs. §§ 1501.3. 1501.4, and 1508.9. At
issue here are the great variety of deliberate-

release experiments that have potential

environmental impacts.

D. Comments by the Director. National
Institute of Allergy and Infectious

Diseases, on the Amendments Proposed
by Messrs. Rifkin and Rogers

The NIH Recombinant DNA Advisory
Committee (RAC) does not have the

responsibility to determine, and it is not
appropriate for the NIH Guidelines for

Recombinant DNA Research to state,

what is, or is not, required by the

National Environmental Policy Act
(NEPA) (42 U.S.C. 4321 et seq.) and the
regulations (40 CFR Part 1500)
promulgated by the Council on
Environmental Quality (CEQ) to assure
the uniform implementation of that Act.
It is not the function of the RAC to

determine what NEPA and the CEQ
regulations require. The RAC is not
constituted to interpret points of law
and the requirements of NEPA.
Specifically, it is not a function of RAC
to determine when an environmental
impact statement or an environmental
assessment is required by NEPA.

Furthermore, the Foundation on
Economics Trends, Jeremy Rifkin,

Michael W. Fox, Environmental Action,

Inc., and the Environmental Task Force

have raised these issues in a lawsuit

against the Department of 1 leal th and

Human Services, the National Institutes

of Health, and the' National Institute of

Allergy and Infectious Diseases. The
suit (Civil Action No. 83-2714) seeks to

have the United States District Court for

the District of Columbia decide if

additional environmental review is

required by NEPA and the CEQ
guidelines with respect to the

procedures in the Guidelines for NIH
approval of releases into the

environment of organisms containing

recombinant DNA and specific

approvals given under those procedures.

The decision of the District Court, or a

higher court if an appeal is taken, will

be binding on all the parties.

It should also be noted that a proposal

similar to that now proposed by Messrs.

Rifkin and Rogers was considered and
rejected by the Director, NIH, at the time

of the revision of the NIH Guidelines in

December 1978. NIH Director Donald
Fredrickson wrote in the Federal

Register (43 FR 60083, December 22,

1978), "Another commentator urged that

for waiver of the prohibition of

deliberate release into the environment,
the Guidelines explicitly require

compliance with the National

Environmental Policy Act (NEPA) and
any additional safeguards to be
stipulated by EPA. Others urged that full

Environmental Impact Statements be
filed on most exceptions to the

prohibitions. As 1 noted in my Decision
accompanying the PRG on July 28, 1978,

all waiver decisions will include a

careful consideration of the potential -

environmental impact. Some decisions

may be accompanied by a formal
assessment or statement—

a

determination, however, that can only
be made on a case-by-case basis.”

II. Questions Concerning Boundaries for

NIH and RAC Oversight

Dr. Bernard Talbot, Deputy Director of

the National Institute of Allergy and
Infectious Diseases, has requested that a

series of questions be issued for public

comment and placed on the agenda for

the next RAC meeting. He wrote:

The NIH Guidelines for Research Involving
Recombinant DNA Molecules were originally
written to deal with NIH grantees, doing
biomedical research, in the laboratory. They
were subsequently adopted by other Federal
agencies. Most of the meetings of the NIH
Recombinant DNA Advisory Committee
(RAC) have been entirely open to the public.
At the last RAC meeting, a portion of the
meeting was closed (not open) to deal with a

request to field test (not confine in the

laboratory) an agricultural (not biomedical)
submission from an industrial company (not

an NIH grantee). Questions have been raised

as to whether NIH should not redefine more

circumscribed boundaries for NIH and RAC
oversight, and possibly encourage other

Federal agencies to provide oversight and/or

regulation beyond these boundaries.

I request that the following questions be

issued for public comment, and placed on the

agenda of the next RAC meeting. NTH would
benefit from the views of the public and of

the RAC before formulating an agency

position on NIH's proper future rule and steps

to be taken before promulgating any

changes form the current role.

1. Should the NIH Guidelines be limited

strictly to work done in the laboratory? In

this case, "release to the environment"

including field tests would fall outside the

jurisdiction of the Guidelines.

2. Should NIH accept for review only

individual proposals funded by NIH or only

proposals funded by the Federal government?

In this case, review of individual proposals

from industry would fall outside the

Guidelines.

3. Should all portions of all RAC meetings

be open to the public? In this case, NIH could

cease to accept any proprietary data for

review and such would fall outside the

boundaries of the Guidelines.

4 . Should the NIH Guidelines be limited

strictly to biomedical research? In this case,

agricultural and other studies would fall

outside the jurisdiction of the Guidelines.

Each of these proposals would create a

new "boundary” for the NIH Guidelines. It

should be noted that an unusual "boundary"
already exists, since two pieces of DNA
spliced together outside Living ceils constitute

“recombinant DNA" and fall under the

Guidelines, but if the same two pieces of

DNA were spliced together within a living

cell they would not be considered

"recombinant DNA" and, therefore, would
not currently fall under the Guidelines.

III. Request for Permission to Lower
Containment Conditions for the Cloning

of the Gene for Shiga-Like Toxin From
E. Coli

Dr. Alison O’Brien of the Uniformed
Services University of the Health

Sciences (USUHS) requested

permission, in collaboration with Dr.

Randall Holmes (USUHS), to clone in

Escherichia coli K-12 the structural

gene of the Shiga-like toxin from
clinically isolated strains of E. coli. The
E coli. Shiga-like toxin has activity

similar to the activity of Shigella

dysenteriae toxin. The investigators

proposed to clone the Shiga-like toifln

gene in E. coli EKl host-vector systems
using plasmid, cosmid, or lambda
cloning vectors. In support of their

proposal, Drs. O'Brien and Holmes
offered the following arguments:

1. Clinical isolates of E coli have
already been demonstrated to elaboraie

large amounts of toxin indistinguishable

from that produced by Shigella

dysenteriae 1 (Shiga). Therefore, the
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genes for Shiga-like toxin production are

present in the E. coli gene pool found in

nature.

2. Human volunteers fed large

numbers of Shigella dysenteriae 1

organisms that produced Shiga toxin but

could not colonize the bowel did not

become ill. Therefore, any accidental

ingestion of the organism to be

manufactured, a toxin-producing E. coli

K-12 strain that cannot colonize the

human intestine tract, would pose little

hazard to man.
3. Purification of Shiga toxin in

several laboratories and E. coli Shiga-

like toxin in the investigators' laboratory

has not identified any excessive risk

from the aerosolizatioin of toxin that

probably occurs during the process of

toxin preparation. In one laboratory,

toxin was isolated from 500 liters of

culture with only Pi physical

containment.

4. Shiga toxin is a potent cytotoxin for

a subline of HeLa cells (a human
cervical carcinoma tissue culture cell

line); but the toxin has no effect on
many other human, monkey, and rodent

tissue culture cells. Therefore, the toxin

is quite cell-type specific, and this

limited spectrum of activity suggests

that it would be non-toxic for most cells

in the human body.
5. Contrary to the old literature, Shiga

toxin is not a neurotizxin. By 1955, it

was established that the paralysis

observed in rabbits and mice (but not

monkeys, guinea pigs, hamsters, or rats)

when toxin is given intravenously is a

reflection of the effect of toxin on the

endothelium of small blood vessels, not

a direct effect on nerve cells.

The request was summarized in tbe

Federal Register of September 22, 1982

(47 FR 41924). One comment on a related

issue was received during the comment
period. Dr. K. N. Timmis of the

Universite de Geneve suggested that the

NIH Guidelines for Research Involving

Recombinant DNA Molecules as they

relate to the cloning of the Shiga toxin

gene be revised. DR. Timmis argued that

Sigella and Escherichia closely related,

and that the NIH recognizes the high

degree of relatedness by including these

two genera in Sublist A, Appendix A, of

the Guidelines. Dr. Timmis, therefore,

argued that no NIH review should be
required (as now specified by Section

III—A and Appendix F) when the Shiga
toxin gene is to be cloned in E. coli K-
12 .

The RAC discussed the request

submitted by Dr. O’Brien at the October
25, 1982, meeting. During that meeting, it

was stated that taxonomically Shigella

and Escherichia coli are so closely

related that in the future they may be
classified as the same organism. The

toxin administered intravenously to

rabbits and monkeys is very toxic; it is

not very toxic to mice when
administered intravenously. Many E.

coli isolates, both pathogenic and
nonpathogenic. express some toxin;

therefore, shotgun cloning of E. coli into

E. coli has undoubtly already resulted in

cloning of the toxin gene. One RAC
member pointed out that in Shigella the

Shiga toxin gene is chromosomal, and he

questioned what effect introducing that

gene into a high copy number plasmid

would have. Finally questions were

raised concerning the relationship of

invasiveness to pathogenicity and to

toxin toxicity. Most of these questions

could not be answered as inadequate

data exist. However, there was general

agreement that P4 containment would
be adequate. After hearing the

arguments, the committee by a vote of

twelve in favor, none opposed, and one

abstention, recommended that the initial

experiments be performed under P4 +
EKl containment conditions. A motion

to approve the experiments at P3 + EKl
failed by a vote of five in favor, seven

opposed, and one abstention. A motion

to approve the experiments using P3

laboratory practices and containment

equipment in a P4 facility failed to pass

by a vote of five in favor, seven

opposed, and one abstention.

The NIH accepted the RAC
recommendation that P4 + EKl
containment is adequate to contain

safely the experiments proposed by Drs.

O'Brien and Holmes and appropriate

language was added to Appendix F of

the Guidelines. The language stipulated

that if the investigators wish to proceed

with the experiments in the NIH P4

facility a prior review would be

conducted to advise NIH whether the

proposal had sufficient scientific merit

to justify the use of the NIH P4 facility.

A subsequent review by the

Bacteriology and Mycology Study

Section of the NIH indicated that the

proposal had sufficient scientific merit.

Drs. O'Brien and Holmes have now
requested reconsideration of

containment levels in view of

information which has recently become
available. They are requesting approval

at the P2 level of physical containment

for the following reasons:

1.

Epidemiology studies have been

performed on over 150 E. coli strains

isolated from human and animal stools.

These studies have shown that the

majority (80%) of the strains made
detectable levels of Shiga-like toxin.

Moreover, four of four substrains of the

well-characterized bacterium E. coli K-
12 were shown to make low levels of the

toxin. Thus, cloning of the Shiga-like

toxin gene from clinical isolates of E.

coli into laboratory strains of E. coli K-

12 will not involve the introductions of a

"foreign" toxin into the organism.

2. Production of low levels of Shiga-

like toxin was observed in 2 of 15

normal human gut flora E. coli strains

from asymptomatic infants.

3. Strains of Vibrio cholerae and

Vibrio parahaemolyticus were tested

and shown to produce Shiga-like toxin.

Thus, the gene(s) for Shiga-like toxin are

present in naturally occurring isolates of

the family Vibrionaceae and are not

restricted to the Enterobacteriaceae. In

volunteer studies, some of the strains of

V. cholerae that produce Shiga-like

toxin did not cause disease. Therefore,

the ability to produce Shiga-like toxin is

not equivalent with vihjlence in humans
challenged by the oral route.

4. Phages from two clinical isolates of

E. coli have been shown to control high-

level production of Shiga-like toxin in E.

coli K-12 host strains by phage

conversion. Thus, either the structural

gene(s) for the Shiga-like toxin or

regulatory genes that control high-level

production of the toxin are present on

wild-type phages from clinical isolates

of E. coli. In this sense, "cloning" of

genes that affect production of Shiga-

like toxin onto phage genames has

already occurred in nature.

Based on the occurrence of the gene(s)

for Shiga-like toxin in several different

bacterial genera, the avirulence of some

bacterial strains that produce Shiga-like

toxin in human subjects challenged

orully, and occurrence of converting

phages in clinical isolates of E. coli that

control high-level production of Shiga-

like toxin, the investigators believe there

is little justification to require the

maximum possible level of physical

containment for the proposed studies of

cloned genes for Shiga-like toxin in

laboratory strains of E. coli that lack the

ability to colonize or invade the

intestinal mucosa in man.

In addition, the U.S. Cholera Panel of

the National Institute of Allergy and

Infectious Disease (NIAID) in a meeting

on October 16, 1983, reviewed and

critiqued the Microbiology and

Infectious Diseases Program dealing

with cholera and E. coli (ETEC) vaccine

development. It was the consensus of

the Panel that it be recommended that

NIH reconsider the ban "on shiga toxin

cloning experiments in containment

facilities other than P4. This strict

requirement will prevent most

laboratories from deleting the Shiga

gene from candidate V. cholera and

ETEC vaccine strains. Shiga toxin is

now found in many nonpathogenic E.

coli, including the common vector host,

E. coli K-12."
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IV. Proposal to Add a New Section III—

A-4 to the Guidelines and to Devise

Mechanisms to Review Proposals

Involving Genetic Engineering in

Humans

At its April 11, 1983, meeting, the

Recombinant DNA Advisory Comittee

(RAC) endorsed a proposal to form a

working group to comment and report to

RAC on the “Report on the Social and

Ethical Issues of Genetic Engineering

with Human Beings," issued by the

President's Commission for the Study of

Ethical Problems in Medicine and
Biomedical and Behavioral Research.

The President's Commission began its

study in September 1980 in response to a

request of the President's Science

Advisor. Concern has been expressed

earlier that year by the Nation's three

major religious associations that no

governmental body was “exercising

adequate oversight or control, nor

addressing the fundamental ethical

questions in a major way." The
Commission's report, issued in

November 1982, concluded that

continuing oversight of the field is

desirable and suggested tl at one
possible mechanism could be revising

the responsibilities of the RAC.
The RAC Working Group for

Development of Response to President's

Commission's Report on Ethical and
Social Issues met at NIH on June 24,

1983, and prepared a proposal for

consideration by the full RAC on
September 19, 1983.

,The working group's primary
recommendations were:

1. The membership of the RAC be
modified to include adequate
representation to deal credibly with
these issues.

2. Procedures should be developed for

the coordinate consideration of

experiments involving the use of

recombinant DNA technology in humans
by Institutional Review Boards (IRBs),

the Office of Protection from Research
Risks (OPRR), the Food and Drug
Administration (FDA), Institutional

Biosafety Committees (IBCs), the Office
of Recombinant DNA Activities

(ORDA), and the Recombinant DNA
Advisory Committee (RAC).

3. The NIH Guidelines for Research
Involving Recombinant DNA Molecules
should be reviewed for their adequacy
and clarity in dealing with human
experimentation.

The RAC discussed this proposal a'

its September 19, 1983, meeting. It was
noted tha' the recommendations were
based on several premises. These are:

(1) There is currently no other national
body that deals with ethical issues in

the biomedical field: (2) RAC’s expertise

would be supplemented by adding

experts in the ethical issues of using

human subjects: and (3) RAC would

review proposals on a case-by-case

basis in response to investigator-

initiated research. RAC's review would

supplement review by IBCs and IRBs.

The RAC unanimously accepted the

working group's recommendation.

Questions such as whether the language

of the Guidelines as currently written is

adequate or how the review procedures

would function were to be discussed at

subsequent meetings of the Working
Group.
The Working Croup on Social and

Ethical Issues (formerly the Working
Group for Development of Response to

President's Commission's Report on

Ethical and Social Issues) met at the

NIH on December 13, 1983. The working

group requested that the following

modifications to the Guidelines be

published for comment, and be

considered by the RAC at their February

1984 meeting.

A. A new Section III—A—4 would be

added to Section III—A. Experiments
that Require RAC Review and NIH and
IRC Approval Before Initiation, of the

Guidelines:

III—A—4. Deliberate transfer of recombinant
DNA or DNA derived from recombinant DNA
into human subjects. The requirement for

RAC review should not be considered to

preempt any other required review of

experiments with human subjects. IRB review
of the proposal should be completed before

submission to NIH.

B. Section III— E3—4—b of Section III—D—4,

Recombinant DNA Experiments
Involving Whole Animals or Plants,

would be footnoted. Section III—B—4—

b

reads as follows:

III—B—4—b. For all experiments involving

whole animals and plants and not covered by
iII-B-4-a, the appropriate containment will

be determined by the IBC.

C. A footnote concerning Section III—

B-4-b of Section III—B—4, Recombinant
DNA Experiments Involving Whole
Animals or Plants would be added to

Section V, Footnotes and Reference of
Sections I-IV, as follows:

for recombinant DNA experiments
involving human subjects, see Section III—A—
4.

In addition, the Working Group on
Social and Ethical Issues suggested that

a working group, composed of 9

members (including chairperson), be
formed to conduct initial review of

proposals submitted to the RAC.
Individuals with expertise in basic
science, clinical medicine, law, and
ethics would be appointed to the

working group. Liaison members from
FDA and the Office of Protection from

Research Risks would also be

appointed. The working group might use

as resource material reports such as

“Splicing Life" prepared by the

President's Commission for the Study of

Ethical Problems in Medicine and
Biomedical and Behavioral Research.

V. Proposed Exemption for Certain

Experiments Involving Nonpathogenic

Streptomyces

Dr. Jack Manis of The Upjohn

Company requests that under Appendix

C of the Guidelines that "the Director of

NIH and the RAC consider exemption

from the Guidelines of any

ireacombinant DNA experiments which

involves only non-pathogenic

Streptomyces species and their

indigenous plasmids and viruses.”

Dr. Manis also requests that "the

Director of the NIH and the RAC
consider exempting from regulation by

the Guidelines any scale-up of

recombinant Streptomyces cultures

which are derived from nonpathogenic

streptomycetes and which use as the

basic host organisms Streptomyces

species which have routinely been used

in large-scale antibiotic fermentations

without medical or ecological incident

(e.g., S. lincolnensis, S. fradiae. S.

Erythreus, etc.)."

VI. PI Growth Conditions for Plants

Sereral inquiries concerning the

specifications for contained growth

conditions for plants have been

received. In order to facilitate

understanding of these requirements, the

U.S. Department of Agriculture

representative to the RAC suggested

that language describing the

specifications for contained growth

conditions for plants be added to the

Guidelines. One mechanism by which to

include such a description in the

Guidelines would be for Section III—B—4

—

b to be footnoted.

Section III—B—4—b reads as follows:

II— 13—4— b. For all experiments involving

whole animals and plants and not covered by

III—B—4—a, the appropriate containment will

be determined by the IBC.

A footnote concerning Pi growth

conditions for plants would be added to

Section V, Footnotes and Reference of

Section I-IV, as follows:

If the IBC wishes to require Pi growth

conditions for plants, this can be met by

either (1) a limited access greenhouse, or (2) a

plant growth chamber, which are insect-

restrictive and in which a pest control regime

is maintained. The greenhouse or growth

chamber should be under positive air

pressure unless airborne propagules are

generated (e.g., fungal spores) in which case

negative air pressure should be emplnved
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Sterilization of run-off water is required only

where this is a plausible route for

dissemination of viable microorganisms

containing recombinant DNA. Soil, plant

parts, and unwanted plant materials shall be

sterilized before disposal. Plant materials

which have to be removed from the

greenhouse or cabinet for further research

shall be maintained under good laboratory

practices as applied to plants. Plants can be

transported locally, e.g., between laboratory,

growth chamber, and greenhouse, at

physically separated locations provided: (1)

Plants are in a vegetative condition, i.e.. no
reproductive organs or structures (e.g., pollen,

flowers, seeds) are present; (2) plants are

kept in an enclosed area or container (i.e.,

waterproof, insect-restrictive); and (3) plants

are essentially "hand-couriered" between
locations.

VII. Request to Field Test Genetically

Engineered Pseudomonas

Advanced Genetics Sciences, Inc., of

Greenwich, Connecticut, requests

permission to field test genetically

engineered Pseudomonas strains.

Dated: December 23, 1983.

Bernard Talbot,

Acting Director. National Institute ofAllergy
and Infectious Diseases, National Institutes of
Health.

OMB's "Mandatory Information

Requirements for Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Federal
Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every Nlll

program but also essentially every federal

research program in which DNA recombinant

molecule techiques could be used, it has been
determined to be not cost effective or in the

public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

| PR Doc. 84-6 Filed 4-84: 8*5 am)
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I. CALL TO ORDER AND OPENING REMARKS

Dr. Gartland introduced the newly appointed Chair of the Recombinant ENA

Advisory Committee (RAC), Mr. Robert Mitchell. Mr. Mitchell called the

meeting to order. He noted that a quorum was present, and that the meeting

had been duly announced in the January 5, 1984, Federal Register (49 FR

696). Mr. Mitchell then introduced the ad hoc consultants for the February 6,

1984, meeting: Dr. Anne Vidaver of the University of Nebraska, Dr. LeRqy

Walters of Georgetown University, Dr. Frances Sharpies of Oak Ridge National

Laboratory, and Dr. Martin Alexander of Cornell thiversity.

II. MINUTES OF THE SEPTEMBER 19, 1983, MEETING

Mr. Mitchell called upon Mr. Daloz to review the minutes (tab 1142) of the

September 19, 1983, meeting of the RAC. Mr. Daloz said he had reviewed the
minutes and found them to be in order. He moved acceptance of the minutes
as written. Dr. MoGonigle agreed and seconded the motion. Mr. Mitchell
then called for a voice vote and the minutes were unanimously approved.

III. PROPOSAL TO CLONE SHIGA-LIKE TOXIN FROM E. COLI

Mr. Mitchell called upon Dr. Levine to present the proposal (tabs 1129,

1130, 1131, 1132, 1133/1 II, 1137) of Dr. Alison O'Brien of the Uniformed
Services University of the Health Sciences (USUHS) in collaboration with
Dr. Randall Holmes (USUHS) to clone in Escherichia coli K-12 the structural
gene of the Shiga-like toxin of E. coli~ Shiga-like toxin has activity
similar to the activity of Shigella dysenteriae toxin.

In a first submission in September 1982, the investigators preposed to
clone the Shiga-like toxin gene in EL_ ooli EK1 host-vector systems using
plasmid, cosmid, or lambda cloning vectors. In support of their proposal,
Drs. O'Brien and Holmes offered the following arguments:

(1) Clinical isolates of EL_ coli have already been demonstrated to
elaborate large amounts of toxin indistinguishable from that
produced by Shigella dysenteriae 1 (Shiga). Therefore, the genes
for Shiga-like toxin production are present in the E. ooli gene
pool found in nature.

““ “~~™

(2) Human volunteers fed large nurrbers of Shigella dysenteriae 1
organisms that produced Shiga toxin but could not colonize the
bowel did not become ill. Therefore, ary accidental ingestion of
the organism to be manufactured, a toxin-producing EL coli K-12
strain that cannot colonize the human intestinal tract, would pose
little hazard to man.

[ 250 ]



6

(3) Purification of Shiga toxin in several laboratories and coli
Shiga-like toxin in the investigators' laboratory has not identified
any excessive risk fran the aerosolization of toxin that probably
occurs during the process of toxin preparation. In one laboratory,
toxin was isolated fron 500 liters of culture with only PI physical
containment.

(4) Shiga toxin is a potent cytotoxin for a subline of HeLa cells (a
human cervical carcinoma tissue culture cell line), but the toxin
has no effect on many other human, monkey, and rodent tissue culture
cells. Therefore, the toxin is quite cell-type specific? and this
limited spectrum of activity suggests that it would be non-toxic
for most cells in the human body.

(5) Contrary to the old literature, Shiga toxin is not a neurotoxin.
By 1955, it was established that the paralysis observed in rabbits
and mice (but not monkeys, guinea pigs, hamsters, or rats) vhen toxin
is given intravenously is a reflection of the effect of toxin on the
endothelium of small blood vessels, not a direct effect on nerve
cells.

The request was summarized in the Federal Register of September 22, 1982
(47 FR 41924). Cue caiment on a related issue was received during the
carment period. Dr. K. N. Tiimds of the Universite de Geneve suggested that
the National Institutes of Health (NIH) Guidelines for Research Involving
Recombinant ENA. Molecules as they relate to the cloning of the Shiga toxin
gene be revised. Dr. Timmis argued that Shigella and Escherichia are
closely related, and that the NIH recognizes the high degree of relatedness
by including these two genera in Sublist A, Appendix A, of the Guidelines.
Dr. Timmis, therefore, argued that no NIH review should be required (as new
specified by Section III-A and Appendix F) vhen the Shiga toxin gene is to
be cloned in Ih coli K-12.

The RAC discussed the request submitted by Dr. O'Brien at the October 25,

1982, meeting. During that meeting, it was stated that taxonanically
Shigella and Escherichia coli are so closely related that in the future
they may be classified as the same organism. Many Ej_ coli isolates, both
pathogenic and nonpathogenic , express some toxin? therefore, shotgun
dealing of Eh coli into Eh coli has undoubtly already resulted in cloning
of the toxin gene. One RAC member pointed out that in Shigella the Shiga
toxin gene is chromosomal, and he questioned the effect of introducing that
gene into a high copy nuntoer plasmid. Finally, questions were raised
concerning the relationship of invasiveness to pathogenicity and to toxin
toxicity. However, there was general agreement that P4 containment would
be adequate. After hearing the arguments, the carmittee by a vote of
twelve in favor, none opposed, and one abstention, recommended that the
initial experiments be performed under P4 + E3CL containment conditions.

The NIH accepted the RAC's recommendation that P4 + E3CL containment is

adequate to contain safely the experiments proposed by Drs. O'Brien and
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Holmes , and appropriate language was added to Appendix F of the Guidelines •

The language stipulated that if the investigators wish to proceed with the

experiments in the NTH P4 facility, a prior review would be conducted to

advise NIH whether the proposal had sufficient scientific merit to justify

the use of the NIH P4 facility. A subsequent review by the Bacteriology

and fycology Study Section of the NIH indicated that the proposal had

sufficient scientific merit.

In a second submission dated December 8, 1983, Drs. O'Brien and Holmes

requested reconsideration at this RAC meeting of containment levels in

view of information which has recently become available. They requested

approval at the P2 level of physical containment for the following reasons:

(1) Epidemiology studies have been performed on over 150 Eh coli

strains isolated from human and animal stools. These studies

have shown that the majority (80%) of the strains made detectable
levels of Shiga-like toxin. Moreover, four of four substrains of
the well-characterized bacterium Eh_ coli K-12 were shown to make
low levels of the toxin. Thus, dealing of the Shiga-like toxin
gene from clinical isolates of Eh_ coli into laboratory strains of
E. coli K-12 will not involve the introduction of a "foreign"
toxin into the organism.

(2) Production of low levels of Shiga-like toxin was observed in 2 of
15 normal human gut flora Eh_ coli strains from asymptomatic infants.

( 3 ) Strains of Vibrio cholerae and Vibrio parahaemolyticus were tested
and shewn to produce Shiga-like toxin. Thus, the gene(s) for Shiga-
like toxin are present in naturally occurring isolates of the family
Vlbrionaceae and are not restricted to the Enterobacteriaceae . In
volunteer studies, seme of the strains of cholerae that produce
Shiga-like toxin did not cause disease. Therefore, the ability to
produce Shiga-like toxin is not equivalent with virulence in humans
challenged by the oral route.

(4) Phages from two clinicad isolates of Eh_ coli have been shown to
control high-level production of Shiga-like toxin in Eh coli K-12
host strains by phage conversion. Thus, either the structural
gene(s) for the Shiga-like toxin or regulatory genes that control
high-level production of the toxin are present on wild-type phages
fran clinical isolates of Eh_ coli . In this sense, "cloning" of
genes that affect production of Shiga-like toxin onto phage gencmes
has already occurred in nature.

The investigators argued that based on the occurrence of the gene(s) for
Shiga-like toxin in severed different bacterial genera, the avirulence of
seme bacterial strains that produce Shiga—like toxin in human subjects
challenged orally, and occurrence of converting phages in clinical isolates
of E. ooli controlling high-level production of Shiga-like toxin, there
is little justification to require the maximum possible level of physical
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containment for the proposed studies of cloned genes for Shiga-like toxin
in laboratory strains of EL coll lacking ability to colonize or invade the
intestinal mucosa in man.

The U.S. Cholera Panel of the National Institute of Allergy and Infectious
Diseases (NIAID) in a meeting on October 16, 1983, reviewed and critiqued
the Microbiology and Infectious Diseases Program dealing with cholera and
E. coli (ETEC) vaccine development. It was the consensus of the panel
that it be recommended that NIH reconsider the ban:

"...on shiga toxin cloning experiments in containment facilities other
than P4. This strict requirement will prevent most laboratories from
deleting the Shiga gene from candidate cholera and ETEC vaccine
strains . Shiga toxin is new found in many nonpathogenic EL_ coli ,

including the common vector host, EL_ coli K-12."

At the February 6, 1984, RAC meeting, Dr. Levine discussed the proposal.
He said the genus Shigella comprises bacteria that cause diarrheal disease
and dysentery. These organisms were first identified at the end of the
19th century when they were causing epidemic disease. Kioshi Shiga identi-
fied the organisms through their agglutination by serum from convalescent
patients. The genus was named after Er. Shiga.

In 1903, Conradi demonstrated that a cell-free lysate of Shigella when
inoculated into rabbits resulted in rear limb paralysis. This led to the
hypothesis that Shigella produced a neurotoxin. Over the ensuing 50 years,
many other Shigella serotypes were recognized. In about 1960, Vicari and
Olitsky demonstrated that partially purified toxin was cytotoxic to cells
in tissue culture. In 1968, Keusch showed that these organisms cause
secretion of fluid in isolated rabbit ileal loops.

Shiga's bacillus was thus shewn to be producing a neurotoxin, a cytotoxin,
and an enterotoxin. Over the next several years, evidence began to accumulate
demonstrating that a single toxin was responsible for all three biological
activities. Towards the late 1970s, several groups purified the toxin, and
it was shewn that many Shigella serotypes produce the toxin. Dr. O'Brien
contributed to this research

.

Dr. Levine said he would like to digress and recount to the RAC the genesis
of Appendix F, Contoinment Conditions for Cloning of Genes Coding for the
Biosynthesis of Molecules Toxic for Vertebrates , br. Levine said he was a
member of the Working Group on Toxins that met in the spring of 1981 to
develop guidelines for the cloning of toxin genes. In the course of the
discussions, two positions developed regarding classification. One group
felt that guidelines for the cloning of toxin genes should be based solely
on the pharmacological effect of the toxin. The other group felt that
other additional factors had to be considered. Nonetheless, both groups
agreed that genes for toxins such as botulinum toxin and tetanus toxin
should be cloned only under the most stringent containment conditions.
These toxins are extraordinarily powerful and a few molecules, so few that
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no immune response is stimulated, can cause severe disease and sometimes

death. The two groups disagreed, however, over the appropriate conditions

for cloning the gene for Shiga toxin. Shiga toxin is comparably powerful

pharmacologically to botulimm and tetanus toxin. However, Shiga toxin

differs from these toxins in that a few molecules of Shiga toxin have not

been shown to cause disease. To illustrate this argument, Dr. Levine

offered the example of an attenuated Shiga bacillus vaccine strain which

produced as much Shiga toxin as the parent pathogenic strain tut did not

cause disease when fed to human volunteers; the attenuated strain lacked

invasive potential . The production of Shiga toxin without concordtan

t

invasive potential does not confer upon the organism the ability to cause

disease in man. He surmised that many individuals in the assembly had

Shiga toxin-producing EL ooli in their guts.

Dr. Levine said the two working group factions could not agree upon appro-

priate containment for cloning the gene coding for Shiga toxin. As there
was no pressing need to fix containment for Shiga toxin at that time, Shiga
toxin was classified in Appendix F-l with botulinum and tetanus toxin.

Dr. Levine said members of the Working Group on Toxins at the meeting in
the spring of 1981 had been worried that recombinant DNA laboratory proce-
dures could introduce the Shiga toxin gene into EL_ coli . Today we knew
that the Shiga toxin gene already exists and is expressed in many EL_ ooli
strains in nature. Thus, a "new" organism would not be created by cloning
the Shiga toxin gene in EL ooli K-12. He also pointed out that since
investigators have shotgun cloned the EL ooli genome into EL_ coli K-12,

the Shiga-like toxin gene has almost certainly inadvertently been cloned.

Dr. Levine said Shiga toxin is also produced by the Vibrionaceae . He
emphasized the Importance of research on the Shiga toxin gene to develop-
ment of a cholera vaccine. Dr. Levine explained that several laboratories
are attempting to create a genetically engineered live attenuated cholera
vaccine. These vaccines stimulate potent antibody responses and produce
immunity tut do not produce cholera toxin. However, about one-quarter of
the human volunteers testing this vaccine develop mild diarrhea . Upon
exantination, it vets found that these vaccine strains produce enterotoxins
such as Shiga toxin. In order to understand whether the mild diarrhea
is caused by the Shiga toxin or whether proliferation in the gut of the
attenuated bacteria alone causes illness, the Shiga toxin gene must be
identified and eliminated from the genome of the attenuated V. cholera
vaccine strain.

'

Dr. Levine said development of a single-dose potent inexpensive cholera
vaccine is important to world health, and it is critical that the Shiga
toxin gene be identified, studied, and eliminated frcm the cholera vaccine.

Dr. Levine suggested that Dr. O'Brien's proposed dealing of the gene for
Shiga-like toxin be allcwad to proceed under P2 containment conditions
^-n coli K-12 using EX2 vectors such as the plasmids pBR322 or pBR325.

[ 254 ]



10

Dr. Holmes agreed that research in this area should proceed. He asked how
much toxin was produced by the noninvasive, toxigenic test strain of Shigella
fed to human volunteers. Dr. Levine said the test strain was proliferative
but noninvasive in the gut and excreted as much toxin as the parent strain.

Dr. Holmes asked Dr. Levine which factors other than toxin production were
necessary for pathogenicity. Dr. Levine replied that the properties depend
on the particular organism. In Shigella / a 140 megadalton plasmid which
codes for invasiveness characteristics is required for pathogenicity. In

entercpathogenic EL_ ooli / a plasmid which encodes for the ability to attach
to enterocytes is required for pathogenicity.

Dr. Holmes then asked if more toxin would be produced if the Shiga-like
toxin gene were cloned into coli K-12 host-vectors than would be produced
by natural strains causing hemorrhagic colitis. He wondered whether high
level production could lead to unanticipated toxicity. Dr. Levine thought
such an outcome unlikely. Dr. Holmes said he was concerned that a dose
effect is associated with hemorrhagic colitis. Ihe data presented by
Dr. O'Brien suggest a concentration of 102 50% cytotoxic doses (CD

5q)
per

milligram of protein in cell lysate is not associated with disease while a

dose of lCr CDcq per milligram protein in cell lysate is associated with
hemorrhagic colitis.

Dr. Clowes said he was surprised that containment had been set at the P4
level in the first review. Hie proposed experiment would not create ary
"new" organism. He noted that ooli and Shigella are closely related
and exchange genetic information. He suggested the experiment be conducted
at the PI + EK2 containment level. Dr. Levine said it is difficult to work
with the EK2 host, xl776. He suggested that use of P2 containment and an
EK1 host with EK2 vectors would provide adequate containment.

Dr. Gottesman said that she was a member of the Working Group on Toxins
and had participated in (developing Appendix F at the spring 1981 meetings.
Hie working group specifically placed the cloning of the Shiga toxin gene
in Section III-A-1 of the Guidelines which overrides the exemption for
self-cloning experiments. Each case is to be reviewed separately by the
RAC to address issues such as the dosage effect of cloning chromosomal
toxin genes on multicopy plasmids.

Dr. Gottesman asked several questions concerning Shiga toxin. Is Shiga
toxin excreted at high levels from EL_ coli or does it remain inside the
cell? Do the enterocytes and other cells affected by the toxin have
specific receptors for the toxin? Are there other mechanisms for entry
into the target cells? What is the enzyme's structure? Is Shiga toxin
produced by a single gene or is it synthesized from two or more separate
genes? If the latter is the case, lcwer containment levels could be recom-
mended for dealing the two genes in two separate host-vector systems than
for cloning a single gene. Dr. Levine said Shiga toxin is composed of A
and B subunits. Four to six B subunits cluster around one A subunit in

the active enzyme. Hie B subunit is believed to possess membrane binding
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activity and the A subunit is presumed to be the biologically active

subunit that turns off protein synthesis. Dr. Gottesman asked if a method

exists for detecting either the A or B subunit alone. Dr. O'Brien replied

that currently no such technique exists.

Dr-

. Levine said Appendix F—II—C already offers a precedent for treating

toxins on other than strictly pharmacological criteria. Doses of cholera

toxin administered enterally which will kill an animal will not affect the

animal if administered parenterally. Cki the other hand, Shiga toxin is a

powerful toxin if administered parenterally but much less powerful if

administered enterally. Enteral exposure is, however, for both cholera

toxin and Shiga toxin the "natural" type of exposure, i.e., the type of

exposure occurring in nature.

Dr. Levine then moved that Drs. O'Brien and Holmes and co-workers be per-

mitted to clone the gene for Shiga toxin under P2 physical containment

corditions in EL_ ooli K-12 with restriction to certified EK2 plasmid

vectors as the safety of these vectors has been demonstrated. Dr. Joklik

seconded the motion.

Dr. Fedoroff asked if EK2 phage vectors might be used. Dr. Levine said his
motion specified plasmid vectors; however, if a RAC member proposed an
amendment permitting use of phage vectors, he would accept the amendment.

Dr. Alexander said there are two "environments" under discussion; one
between the mouth and the anus, and the other the post-anal environment and
getting back into the mouth. He knew of no post-anal environment, specifi-
cally fresh waters, green waters, soils, or sediment, in which the phage
density for a particular host exceeds the level of 104 ph^ge per milliliter.
Below that critical density there is no evidence phage have an effect on
the host population or have any significance in the transfer of genetic
information. Dr. Alexander contended that phage activities in the laboratory
should not be used as a model to suggest events occurring in the post-anal
environment. He added that there is no good evidence that plasmids are
involved in transfer of genetic material in the post-anal environment.

Dr. Clowes said he would prefer cloning to be restricted to plasmid vectors.
Phages exist and persist independently in nature whereas plasmids must be
transferred from cell to cell in order for their DNA to persist.

Dr. Wens ink offered an amendment to Dr. Levine's motion. Dr. Wens ink's
amendment would specify that the Shiga-like toxin gene not be put under the
control of an over-producing premotor. Dr. Clowes thought specifying use
of the plasmids pBR322 and pBR325 would address that issue as these plasmids
do not contain strong premotors . No second was offered for Dr. Wens ink ' s
motion.

Dr. Gottesman suggested the committee consider the approved EK2 plasmid
vectors. She thought some of these plasmids were constructed to give
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different levels of expression. Dr. Levine said he had suggested use of
plasmids pBR322 and pBR325 since risk assessment studies have shown these
plasmids to be biologically contained. He asked Dr. O'Brien if the research
could proceed if the motion specified use of these two plasmids. Dr. O'Brien
said her group could use these plasmids; she pointed out, however, that one
cannot predict in advance whether a cloning vehicle will be useful.
Dr. Landy explained that for reasons not currently understood sane genes
are clonable in one plasmid but not in another. 1

Mr. Rifkin then read to RAC a request (Attachment II) concerning the Shiga
toxin cloning experiments; he requested RAC table indefinitely Dr. O'Brien's
proposal and that RAC refuse to consider any further request from the
Uniformed Services University of the Health Sciences (USCHS) until such
time as the Department of Defense (DOD) and the Arms Control and Disarmament
Agency (ACDA) conform with Section 36 of the Arms Control and Disarmament
Act by preparing an arms control inpact statement.

Mr. Rifkin said that if this experiment or any other experiment authorized
by RAC is later modified and used for the specific purpose of developing
and employing biological warfare weapons each member of the committee
would be personally liable under international law and the principles
enunciated at Nuremburg.

Mr. Mitchell pointed out that in June 1982 the RAC discussed a proposal to
specifically state in the Guidelines that use of recombinant DNA techniques
for biological warfare is prohibited. At that time, representives from
ACDA and DOD indicated that the U.S. is adhering to the 1972 Biological
Weapons Convention.

Mr. Rifkin said he was not suggesting that DOD is in violation of the 1972
Biological Weapons Convention. Rather he is saying that a technology having
the potential to be used for military purposes must have an arms control
inpact statement. Mr. Rifkin said the legislative history of Section 36 of
the Arms Control and Disarmament Act indicates that non-weapons technology
would also be covered by the Act. He said that research with toxins could
be applied to nonpeaceful as well as peaceful purposes. Mr. Mitchell said
it is not within RAC's purview to supervise ACDA activities.

Dr. McKinney called the question. By a vote of thirteen in favor, three
opposed, and one abstention, the question was called.

Dr. Levine restated his motion as follows;

"That Drs. O'Brien and Holmes and co-workers be allowed to
proceed with cloning the gene for Shiga-like toxin under P2
physical containment conditions in E. coli K-12 restricted
to using EK2 plasmid vectors commencing first with the use
of pBR325 and pBR322 and proceeding to other EK2 plasmid
vectors only if those are unsatisfactory."
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Dr. Joklik who had seconded Dr. Levine's first motion accepted this modified

motion.

Dr. Martin asked if Dr. Levine had intentionally restricted this motion to

research performed by Drs. O'Brien and co-workers. Dr. Levine replied that

he had as Dr. O'Brien's group is the premier group in the field.

By a vote of nine in favor, five opposed, and four abstentions, the RAC

recommended acceptance of Dr. Levine's motion.

Dr. Wensink moved the same motion with the names of the researchers deleted

from the motion. By a vote of eight in favor, four opposed, and five

abstentions, the RAC recommended acceptance of Dr. Wensink's motion.

IV. PI CCWIAILMENT CONDITIONS FOR PLANTS

Dr. Tolin said several inquiries concerning the specifications for contained
growth conditions for plants have been received from Institutional Biosafety
Committees (IBCs) . In order to facilitate understanding of these require-
ments, Dr. Tblin, the USDA representative to the RAC, suggested that
language (tabs 1133/VI, 1138) describing the specifications for contained
growth conditions for plants be added to the Guidelines. One mechanism by
which to include such a description in the Guidelines would be for Section
III-B-4-b to be footnoted.

Section III-B-4-b reads as follows:

"III-B-4-b. For all experiments involving whole animals and plants and
not covered by III-B-4-a, the appropriate containment will be deter-
mined by the IBC."

A footnote concerning PI growth conditions for plants would be added to
Section V, Footnotes and Reference of Section I-IV , as follows:

"If the IBC wishes to require PI growth conditions for plants,
this can be met by either: (1) a limited access greenhouse, or
(2) a plant growth chamber, which are insect-restrictive and
in which a pest control regime is maintained. Hie greenhouse
or growth chamber should be under positive air pressure unless
airborne propagules are generated (e.g. , fungal spores) in which
case negative air pressure should be employed. Sterilization
of run-off water is required only where this is a plausible
route for dissemination of viable microorganisms containing
recombinant DNA. Soil, plant parts, and unwanted plant materials
shall be sterilized before disposal. Plant materials which
have to be removed from the greenhouse or cabinet for further
research shall be maintained under good laboratory practices
as applied to plants. Plants can be transported locally, e.g.,
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between laboratory, growth chamber, and greenhouse, at physically
separated locations provided: (1) plants are in a vegetative
condition, i.e., no reproductive organs or structures, (e.g.,

pollen, flcwsrs, seeds) are present; (2) plants are kept in an
enclosed area or container (i.e., waterproof, insect-restrictive);
and (3) plants are essentially 'hand-couriered' between locations."

Dr. Tolin said most of the preposed language was developed by reference
to earlier versions of the NIH Guidelines for Research Involving Recombinant
CNA Molecules. Dr. Tolin explained that language pertaining to the growth
of plants in greenhouses or growth chambers had appeared in earlier versions
of the Guidelines but is not present in the current June 1, 1983, version
(47 FR 24556). The proposed language published in the January 5, 1984
(49 FR 696), Federal Register, is based on this earlier language.
Dr. Tolin said language referring to transport was added to the proposed
description. Dr. Tolin felt these transport specifications were consistent
with PI containment conditions.

Dr. Tolin said two comments concerning this proposal had been received:
one content was received from BioTechnica International, Inc., and another
from Genetics Institute. Both letters expressed the opinion that the

requirement for positive or negative air pressure depending on whether or
not airborne prcpagules were generated was superfluous. Dr. Tolin said
that in response to these comments, she would prepose that the second
sentence of the preposed language be deleted. That sentence reads as
follows:

"The greenhouse or growth chamber should be under positive air
pressure unless airborne prcpagules are generated (e.g.

fungal spores) in which case negative air pressure should
be enployed."

In addition, she preposed that the third sentence be modified to read as
follows:

"Control of airflow and sterilization of run-off water is

required only where this is a plausible route for dissemination
of viable microorganisms containing recombinant CNA."

Dr. Friedman moved that RAC recommend the preposed language as amended.
Dr. Vidaver concurred, and Dr. Fedoroff seconded the motion.

Dr. Fedoroff questioned the language restricting the time when plants may
be transported to the vegetative state. She thought investigators would
be most likely to wish to transport plants at the time they were not in a
vegetative state but rather when they were in a reproductive condition.
She reasoned that recombinant DNA in certain cases would be introduced
into the plant by pollen; and the investigator would then wish to

transport the plant. Dr. Tolin said she had proposed limiting the periods
when plants might be transported in order to minimize dispersal of the
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recombinant DNA through pollen or seeds. Efcr. Scandalios said perhaps that

reason should be stated clearly in the preposed language. Dr. Fedoroff

thought dispersal of pollen and seeds could be minimized simply by covering

the plant.

Dr. Alexander said the proposed language did not adequately define "plant."

He suggested the language be more specific. He pointed out that ferns and

fungi are considered plants. Ferns produce spores which behave quite

differently from pollen and seeds. He suggested the words "larger plants"

or "higher plants" be added.

Dr. McKinney asked whether most research with plants would be handled at PI

containment. Dr. Tblin replied that most research would be handled at PI

containment conditions. Dr. McKinney questioned the use of the words
"wishes to require" in the first sentence. Efc. Tolin suggested this be
changed to "requires."

Dr. Fedoroff proposed two amendments to the proposed language as published
in the Federal Register . She suggested the second sentence be deleted,
and the last sentence of the proposed language be modified to read:

"Plants can be transported locally, e.g. , between laboratory,
growth chamber, and greenhouse, at physically separated locations
provided: (1) plants are in a vegetative condition, i.e., no
reproductive organs or structures (e.g., pollen, flowers, seeds)
are present; (2) the reproductive parts of the plants are enclosed
in such a way as to prevent dissemination of reproductive cells
and spores; and (3) plants are essentially 'hand-couriered' between
locations."

Dr. Scandalios seconded the proposed amendments.

Dr. Talbot questioned whether this issue should be remanded to a working
group for further study. Dr. Tolin felt it would be preferrable to take
action at the RAC meeting as IBCs are waiting for guidance.

Dr. Gottesman asked Dr. Fedoroff if she wished to modify specification
(1) in the last sentence. Dr. Fedoroff suggested that specification (1)
be deleted. Ihat specification reads as follows:

"(1) plants are in a vegetative condition, i.e., no reproductive
organs or structures (e.g., pollen, flowers, seeds) are present;"

Alternatively, she suggested that clause might read as follows:

"(1) plants are in a vegetative condition i.e., no reproductive
organs or structures (e.g., pollen, flowers, seeds) are
present or the reproductive organs of the plants are covered
to prevent dispersal of reproductive cells and spores;"
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Dr. Gottesman questioned whether it would be better to use this document
as advice to investigators and IBCs rather than formally incorporating
it into the NIH Guidelines. Drs. Fedoroff and McKinney thought it

would be preferrable not to formally incorporate it into the Guidelines.
Er . Fedoroff included this suggestion in her proposed amendments.
Dr. Tblin suggested this information be published in the Recombinant ENA
Technical Bulletin .

By a vote of seventeen in favor, none opposed, and no abstentions, the RAC
recommended that the following language not be incorporated into the
Guidelines but be available as advice to investigators and IBCs:

"If the IBC requires PI growth conditions for plants, this can
be met by either: (1) a limited access greenhouse, or (2) a plant
growth chamber, which are insect-restrictive and in which a pest
control regime is maintained. Sterilization of run-off water is

required only where this is a plausible route for dissemination
of viable microorganisms containing recombinant ENA. Soil, plant
parts, and unwanted plant material shall be sterilized before
disposal. Plant materials which have to be removed from the
greenhouse or cabinet for further research shall be maintained
under good laboratory practices as applied to plants. Plants
can be transported locally, e.g. , between laboratory, grcwth
chamber, and greenhouse, at physically separated locations provided:

(1) plants are in a vegetative condition, i.e., no reproductive
organs or structures (e.g., pollen, flowers, seeds) are present,
or the reproductive organs of the plants are covered to prevent
the dispersal of reproductive cells and spores; (2) plants are
kept in an enclosed area or container (i.e., waterproof, insect-
restrictive); and (3) plants are essentially 'hand-couriered'
between locations."

V. DISCUSSION OF LETTER FROM CONGRESSMAN GORE INCLUDING PAPER ON REASSOCIATION
OF A MODIFIED MYCORRHIZA WITH THE HOST PLANT ROOlg

Mr. Mitchell asked Dr. Fedoroff to begin the discussion of a letter (tab

1126) from Congressman Albert Gore Jr. (Tenn. ) , the Chairman of the House
Subcommittee on Investigations and Oversight of the Committee on Science
and Technology. Mr. Gore's letter dealt with several issues related to
the deliberate release of genetically engineered organisms into the environ-
ment. Mr. Gore called attention to a report in the literature involving
the fusion of two microorganisms; this report suggests the resultant
organism expressed pathogenic characteristics possessed by neither parent.

Dr. Fedoroff reviewed the article entitled "Reassociation of a Modified
Mycorrhiza with the Host Plant Roots (Pinus Radiata) and the Transfer of
Acetylene Reduction Activity" by Drs. K. L. Giles and H. C. M. Whitehead
(Plant and Soil 48, 143-152 (1977)). Dr. Fedoroff said the authors were
attempting to assess the potential for reassociation of modified strains
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of the rayoorrhizal fungus Rhizopogon with the roots of its host plant

(Pinus radiata ) . She said five modified rayoorrhizal strains were produced

by the induced uptake of whole cells of the bacterium Azotobacter vinelandii

by sphercplasts of the mycorrh izal fungus Rhizcpogon . The five modified

strains of Rhizopogon were then inoculated onto the roots of pine seedlings

(Pinus radiata )

.

Dr. Fedoroff said the authors of this report were alarmed because one of

the test groups of pine seedlings died. The authors concluded that they

hcrf created a new pathogen. Dr. Fedoroff said she would categorize this

paper as an "observation" rather than an experiment. She said the experi-

ments were not controlled; the authors do not knew whether they actually

created a pathogen by their technique, nor do they know whether the result

is reproducible.

Dr. Fedoroff said that if this were seriously to be investigated it would
have to be reproduced, and controlled experiments done to address questions

such as: is pathogenicity reproducible ; is it a result of putting these
two organisms together; at what frequency does pathogenicity occur; does

pathogenicity result from inoculating the roots of pine seedlings with
rayoorrhizal spheroplasts which had not been put with Azotobacter vinlandii?
Dr. Fedoroff explained that removal of plant cell walls with subsequent
regeneration frequently causes mutation. The occurrence of a mutation may
have affected pathogenicity in the Rhizopogon . She felt that in the absence
of such information no conclusions can be drawn from the observation. Thus,
there is no reason to believe the authors created a new pathogen.

Dr. Scandalios agreed with Dr. Fedoroff as did Dr. Tolin. Dr. Alexander
said the science in the paper was "other than the best." Dr. Tolin said
that Dr. Giles had repeated the experiments using a different fungus and
no pathogenic forms were observed in this case. Dr. Tolin felt the authors
had behaved responsibly; when they believed they had created a pathogen,
they autoclaved all materials. Dr. Alexander said he had heard that the
Ministry of Agriculture in New Zealand had asked the authors to terminate
the experiments.

Dr. Saginor agreed with Or. Fedoroff 's comments. He pointed out that
Drs. Giles and Whitehead had not determined whether the fungus had entered
the plant cells before or after the death of those cells.

Dr. Vidaver said she would like to cite for the record two instances in
which susceptibility to pathogens arose through use of standard breeding
techniques: the Southern Com Leaf Blight which is a fungal disease of
com and the Goss Bacterial Wilt and Blight which is a bacterial disease
of com.

Mr. Nicholas, the Staff Director of the Subcommittee on Investigations
and Oversight, said the Giles paper, while not impressive scientifically,
does raise questions. The request is for RAC to consider these questions.
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Dr. Clowes said Dra. Giles and Vhitehead apparently believe the/ created a
pathogen through gene transfer. Many people have hypothesized that creation
of pathogens through such manipulations is possible. He said that Congress-
man Gore should be informed that RAC was created to assess and monitor
such potential hazard.

Dr. Fedoroff said she did not wish to imply by her comments that creation
of pathogens is not a concern. However, the observation reported by
Drs. Giles and Whitehead has not demonstrated the creation of a pathogen.

[Executive Secretary's Note: When these minutes were approved at the
dune 1, 1984, meeting, a motion was passed unanimously that the March 30,
1984, letter from Drs. Pramer and Halvorson concerning the Giles and
Whitehead paper be attached to the February 6, 1984, minutes. That letter
accordingly has been added as Attachment IV. Mr. Robert Nicholas, Chief
Counsel/Staff Director of the Subcommittee on Investigations and Oversight
of the Carmittee on Science and Technology of the U.S. House of Representa-
tives, requested that his reply of April 27, 1984, to Dr. Pramer also be
attached to these minutes. That letter accordingly has been added as
Attachment V.]

Mr. Rifkin noted that RAC had addressed only one of the issues redeed in
Congressman Gore's letter. Dr. Fedoroff responded that she had been asked
specifically to review the Giles/Whitehead paper forwarded by Mr. Gore.
Dr. McKinney said that all of the points raised in Mr. Gore's letter had
been addressed in a reply letter from Dr. wyngaanden (tab 1126); in his
letter, Dr. Wyngaarden specifically stated that he was asking RAC to review
the paper by Drs. Giles and Whitehead. Dr. Gottesman said seme of the
issues raised by Mr. Gore will be discussed later in the meeting (Item X.
Questions Concerning Boundaries for NIH and RAC Oversight ) when RAC considers
NIH's appropriate role in overseeing recombinant DNA activities.

Dr. Alexander referred to the statement by Mr. Gore:

"...that the RAC does not seem to employ a formal procedure for adequ-
ately evaluating the potential risk presented by a particular deliberate
release .

"

Dr. Alexander said the procedure followed by the NIH cited in Er. wyngaarden '

s

reply (i.e. , notice is placed in the Federal Register at least 30 days prior
to the RAC meeting inviting public comment, the proposal is discussed in
open session at the RAC meeting, advice is sought from the USDA, and approval
is given by notice in the Federal Register explaining the request and the
reasons for granting approval) does not in his view constitute a formal
procedure but rather is a series of administrative actions. Mr. Mitchell
replied that RAC has considered each proposal on a case-by-case basis as
these proposals do not fall into a pattern as do other types of experiments
that are covered in the Guidelines.

[263]



19

Mr. Rifkin asked if RAC was going to consider ethical concerns. Mr. Mitchell

said that RAC at its last meeting in September 1983 had accepted the recom-

mendations of the RAC Working Group on Social and Ethical Issues and thereby

agreed to review the ethical concerns of use of recombinant ENA technology

in human subjects.

VI. PROPOSED GUir>RT.TNES FOR SUBMISSIONS UNDER SECTION III-A-2

Dr. Vidaver, a member of the RAC Plant Working Gtoup, said the working

group had received proposals under Appendix L, Release into the Environment

of Certain Plants, which had been deficient in the types and amount of

information submitted. The Plant Working Group has, therefore, prepared

a draft document (tab 1135) to provide guidance for individuals preparing

submissions. Dr. Vidaver said the proposed requirements include but are

not limited to common and scientific names, data on plant homogeneity,

strain designations, methods by which vectors will be constructed, the
use of host organisms, monitoring, etc.

Dr. Sharpies said the proposed guidelines would serve a useful function.
She asked if similar lists exist for non-plant submissions. Dr. Gottesman
said this type of list grew out of RAC's experience in reviewing specific
issues. For example, earlier in RAC's history a list was developed for
submissions for certification of EK2 host-vector systems. She thought
that as more cases involving deliberate release of genetically engineered
plants are reviewed, additional requirements will be developed and added to
the list. Dr. Tblin added that this list focuses on plants as the Plant
Working Group developed the list in response to requests involving field
testing of plants.

Dr. Alexander suggested six additional items should be included in the
guidelines. These are: (1) transport (dissemination) and survival infor-
mation from the laboratory and greenhouse; (2) the sensitivity of counting
methods; (3) full details on procedures to prevent, control, or monitor
spread; (4) known hosts of the microorganisms including both economic and
non-eccnomic species; (5) a citation of published information on the
persistence and/or decline of the organism in natural environments; and
(6) information about the soil.

Dr. McKinney said he agreed with one of the points made by Dr. Alexander.
He added that ecological and environmental information on the test plot
such as temperature range, rainfall, and humidity should also be reviewed.
He thought the prcpoeal should specify when monitoring would be stopped;
for exanple, should monitoring continue after the experiment itself is
terminated?

Dr. Gottesman discussed the six items suggested by Dc. Alexander. Dr. Tolin
said Dr. Alexander's first point concerning transport and survival informa-
tion is implicit in the Plant Working Group Guidelines (tab 1135) under item
10, "Provide data from greenhouse and/or growth chamber studies under simu-
lated field conditions to support prospective field studies."
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Dr. Alexander's second point referring to the sensitivity of counting
methods could be explicitly included under item 12(e) "monitoring
procedures." Dr. Alexander's third point could be more explicitly covered
in item 12. Dr. Alexander's fourth point could be covered under an expanded
item 11. Information on soils could be requested under iten 12.

Dr. Gottesman asked if Dr. Alexander's request for a citation of published
information would be necessary in view of the capability of obtaining such
information through computer searches . Dr. Alexander thought RAC should
have such information; he noted that many of these references are dispersed
throughout the literature and might not be retrieved through conventional
information retrieval processes. Dr. Tolin thought a list of citations
would not be very useful, but that the submission guidelines could specifi-
cally ask for relevant documentation

.

Dr. Gottesman noted that the document (tab 1135) would not be made part of
the Guidelines and thus could evolve with time. She moved that RAC endorse
use of the document sis advice from the Plant Working Group to those indi-
viduals or groups submitting proposals. Hie motion included the notion
that the Plant Working Group will incorporate the changes suggested during
the RAC discussion.

Dr. McKinney seconded the motion. The motion was carried by a vote of
seventeen in favor, none opposed, and no abstentions.

VII. PROPOSED ADDITION OF SECTION III-A-4 TO THE GUIDELINES

Dr. Walters introduced the proposal (tabs 1133/lV, 1139, 1141) to add a new
Section III-A-4 to the NIH Guidelines. At its April 11, 1983, meeting, the
RAC endorsed a proposal to form a working group to carment and report to
RAC on the "Report on the Social and Ethical Issues of Genetic Engineering
with Human Beings" issued by the President's Cornussion for the Study of
Ethical Problems in Medicine and Biomedical and Behavioral Research. The
President's Ccnmission began its study in September 1980 in response to a
request of the President's Science Advisor. Concern had been expressed
earlier that year by the Nation's three major religious associations that
ro governmental body was "exercising adequate cversight or control, nor
addressing the fundamental ethical questions in a major way." The Ccnmis-
sion' s report, issued in November 1982, concluded that continuing cversight
of the field is desirable and suggested that one possible mechanism could
be revising the responsibilities of the RAC.

The RAC Working Group for Development of Response to President's Ccnmission'

s

Report on Ethical and Social Issues met at NIH on June 24, 1983, and prepared
a proposal for consideration by the full RAC on September 19, 1983.

The working group's primary recommendations were:

[265]



21

(1) the membership of the RAC be modified to include adequate

representation to deal credibly with these issues;

(2) procedures should be developed for the coordinate consideration of

experiments involving the use of recombinant ENA technology in

humans by Institutional Review Boards (IRBs) , the Office of Protec-

tion from Research Risks (OPRR) , the Pood and Drug Aininistration

(FE&), Institutional Biosafety Committees (EBCs) , the Office of

Recombinant ENA Activities (ORDA) , and the Reconbinant ENA Advisory

Ccnmittee (RAC); and

(3) the NIH Guidelines for Research Involving Recombinant ENA Molecules

should be reviewed for their adequacy and clarity in dealing with

human experimentation.

The RAC discussed this proposal at its September 19, 1983, meeting. It was

noted that the recommendations are based on several premises. These are:

(1) there is currently no other national body that deals with ethical

issues in the biomedical field;

(2) RAC's expertise could be supplemented by adding experts in the
ethical issues of using human subjects; and

(3) RAC would review proposals on a case-by-case basis in response to

investigator-initiated research. RAC's review would supplement
review by IBCs and IRBs

.

The RAC unanimously accepted the working group's recommendation. Questions
such as vhether the language of the Guidelines as currently written is

adequate or how the review procedure would function were to be discussed
at subsequent meetings of the working group.

The Working Group on Social and Ethical Issues (formerly the Working Group
for Development of Response to President's Commission's Report on Ethical
and Social Issues) met at the NIH on December 13, 1983. The working group
requested that the following modifications to the Guidelines be published
for Garment and be considered by the RAC at their February 1984 meeting.

(1) A new Section III-A-4 would be added to Section III-A, Experiments
that Require RAC Review and NIH and IBC Approval Before Initiation ,

of the Guidelines:

"III-A-4* Deliberate transfer of recombinant ENA or ENA derived
from recombinant ENA into human subjects. The requirement for
RAC review should not be considered to preempt any other required
review of experiments with human subjects. IRB review of the
proposed should be completed before submission to NIH."
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(2) Section III-B-4-b of Section III-B-4, Itecorobinant ENA Experiments
imals or Plants

,

would be footnoted. Section

"III-B-4-b. For all experiments involving whole animals and
plants and not covered by III-B-4-a, the appropriate contain-
ment will be determined by the IBC."

(3) A footnote concerning Section III-B-4-b of Section III-B-4,

Reoombinant ENA Experiments Involving Whole Animals or Plants would
be added to Section V, Footnotes and Reference of Sections I~IV,

as follows:

"For recombinant ENA experiments involving human subjects,
see Section III-A-4."

In addition, the Working Group on Social and Ethical Issues suggested that
a working group composed of 9 members (including Chair) be formed to

conduct initial review of proposals submitted to the RAC. Individuals
with expertise in basic science, clinical medicine, law, and ethics would
be appointed to the working group. Liaison members from the FDA and the
Office of Protection from Research Risks would also be appointed. The
working group might use as resource material reports such as "Splicing
Life" prepared by the President's Commission for the Study of Ethical
Problems in Medicine and Biomedical and Behavioral Research.

Dr. Walters said the phrase "or DNA derived from recombinant DNA" was
included in the proposed Section III-A-4 to keep coverage under this sec-
tion of the Guidelines even if the DNA to be introduced into the human
subject is first cleaved from the vector and, therefore, no longer "recom-
binant DNA." Dr. Walters said the working group supports the concept that
meetings dealing with these proposals be open to the public. No detailed
list of guidelines or regulations would be developed for these proposals;
rather specific proposals would be reviewed on a case-by-case basis.

Dr. McGarrity reviewed for RAC some additional discussion points of the
working group. He pointed out that the mission of IRBs is to protect the
human subject; the IRB does not consider long term effects of the proposed
experiments on society. Dr. McGarrity said FDA has statutory responsi-
bilities in the area of administration of drugs and biologies to human sub-
jects. Mr.. Max Marsh of Eli Lilly and Company explained that under FDA
procedures, if the investigator does not receive a reply from FDA within
thirty days he may proceed. If FDA has any questions about the proposal,
they may prolong the review period indefinitely. He added that IRBs operate
under strict rules of conf Identiality in order to protect the patient's
rights. Dr. McGarrity added that other aspects of the new genetics which
may have societal impacts such as in vitro fertilization are not reviewed
by RAC under its charter. Dr. McGarrity moved that the proposed language
for revision of the Guidelines developed by the Working Group on Social
and Ethical Issues be accepted by the RAC.

follows:
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Mr. Rifkin suggested RAC consider an amendment which would restrict human

gene therapy to somatic cells and state that engineering specific genetic

traits into the human genn line not be attempted. He then submitted a

resolution to this effect signed by 70 religious leaders (Attachment III).

Mr. Mitchell said that as Mr. Rifkin's amendment had not been published in

the Federal Register for thirty days of public comment, it could not be

acted upon by RAC. Dr. Gottesraan said the committee was aware of the ethi-

cal differences between alteration of somatic cells in an individual and

alteration of the germ line. If the new Section III-B-4 were added to the

Guidelines, all experiments involving deliberate transfer of recombinant

DNA into human subjects would come to the RAC for review including ary

proposing to involve the human germ line. The first proposals to ccme to

the RAC would undoubtedly involve somatic cells and not germ line cells.

There was, therefore, no need to act on Mr. Rifkin's proposal today.

Dr. Gottesman called the question. By a vote of sixteen in favor, none
opposed, and one abstention, the question was called.

The RAC accepted Dr. McGarrity's motion to accept the changes in the Guide-
lines developed by the working group by a vote of fifteen in favor, none
opposed, and two abstentions. Dr. David Martin's abstention was noted.

VIII. PROPOSED EXEMPTION FOR CERTAIN EXPERIMENTS INVOLVING NCNPATHOGENIC
STREPTOMYCES

Dr. Holmes introduced the proposal (tabs 1133/V, 1140, 1144) of Dr. Jack
Manis of the Upjohn Company that "the Director of NIH and the RAC consider
exemption from the Guidelines of any recombinant ENA experiments which
involve only non-pathogenic Streptomyces species and their indigenous
plasmids and viruses" under Appendix C of the Guidelines.

Er. Manis also requested that "the Director of the NIH and the RAC consider
exempting from regulation by the Guidelines any scale-up of recombinant
Streptomyces cultures which are derived from nonpathogenic streptonycetes
and which use as the basic host organisms Streptomyces species which have
routinely been used in large-scale antibiotic fermentations without medical
or ecological incident (e.g., S. lincolnensis, S. fradiae, S. erythreus,
etc.)."

Dr. Holmes said Et. Manis did not supply a list of the species for which
the exemption is sought, and the request does not include medical or ecolog-
ical information on Streptomyces . He said this proposal would, if accepted,
be the first exemption of a gems or at least of all nonpathogenic members
of that genus.

Dr. McGarrity pointed out that certain experiments involving Streptomyces
are already exempt from the Guidelines since certain Streptomyces species

aureofaciens , S. rimosus, S^_ coelicolor , S. griseus , S. cyaneus , and
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S. venezuelae) are on two sublists of Appendix A. He said he felt

TSixmfortable with giving carte blanche permission to work with any

species the investigator deems to be norpathogenic . Dr.

with Dr. McGarrity. He said that specific species could be added to

Appendix A as data cure evaluated. He said he had no reservations about

permitting scale-up of recombinant Streptomyces cultures.

Dr. Gottesman said the Guidelines currently permit large-scale operations

with nonpathogenic Streptomyces at Pl-LS containment conditions
.

following

IBC review. Dr. Gottesrran said she could not support Ear. Manis prcpos

as no data had been included in support of the proposal.

Dr. Muth of Eli Lilly and Canpany said Eli Lilly had screened ever 300,000

isolates of Actinomyces most of vhich were Streptomyces . Of these, pro-

bably 500 species have been grown on a large scale and eight

been grown in 10,000 to 50,000 gallon fermenters. More than 1,000 Eli Lilly

employees have been involved in various aspects of antibiotic production

with Streptomyces . No cases of infection with Streptomycgs have been

observed/SVMuth said Eli Lilly has concluded that Streptoiyces may be

used safely in large-scale operations. He supported Dr. Manis1 proposal.

Dr. McKinney said Dr. Manis had supplied no supporting documentation.

Dr. McGarrity was also opposed to approving a one page proposal with no

supporting data.

Dr. Sharpies found disturbing the argument that genetically combining two

nonpathogens will invariably guarantee a nonpathogenic product.

Dr?Alexander said certain Streptoiyces are plant pathogens . The
SSS

impact of the proposed manipulations on plant disease nust be conside

as well as the relevancy of Streptoiyces to human disease. He said very

little is known about the mechanisms of Streptoiyces pathogenied/ty in

plants. Before any carte blanche approvals are given such informatio

should be available.

Dr. McKinney moved that the proposal be rejected. Dr
•

JJlcwes

notion. Dr. Muth asked if this proposal could be raranded to the Large-

Scale Review Working Group for further evaluatfon. ^. Mc^rrity

review of this type of proposal is not the responsibility of the Larg

Scale Review Wbrk!£g Group particularly in view of the paucity of informa-

tion forwarded by the investigator.

By a vote of fifteen in favor, none opposed, and two abstentions, RAC

approved the motion to reject Dr. Manis’ proposal.

ANNOUNCEMENT O0NGERNIN5 APPELLATE OCXJRT RULING AND OTHER ANNOUNCEMENTS

Mr. Mitchell said that the Foundation on Economic Trends had

January 31, 1984, a request for the court to issue a ta*i»rary i

order (as part of Civil Action No. 83-2714) to prevent RAC from holding a
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portion of today's meeting to hear, review, debate, evaluate, and make a

recarmendation concerning a proposal frcm Advanced Genetic Sciences, Inc.,

in open and closed session. The Foundation on Economic Trends is claiming

the public had not been given proper notice of the cpen session. On

February 3, 1984, Judge John Sirica of the U.S. District Court for the

District of Colunfcia had ruled to deny the requested temporary restraining

order. The Foundation on Economic Trends had appealed that ruling to the

United States Court of Appeals for the District of Colunbia Circuit.

Mr. Mitchell said he had now been notified that the Appellate Court had just

reversed the lower court and enjoined the RAC frcm considering at this meeting

in either open or closed session the proposal frcm Advanced Genetic Sciences,

Inc. Therefore, this item would not be considered at this meeting.

Dr. Talbot said a staff report of the Subccnmittee on Investigations and
Oversight of the Committee on Science and Technology, U.S. House of Repre-

sentatives , entitled "The Environmental Implications of Genetic Engineering"

had just been delivered to RAC. The report is based on joint hearings held
by the Subccnmittee on Investigations and Oversi^it and the Subccnmittee on
Science, Research, and Technology on June 22, 1983. Mr. Mitchell said RAC

would not carment on the report at this meeting as RAC menbers had not yet
had an opportunity to review the report.

X. QUESTIONS CONCERNING BOUNDARIES FOR NIH AND RAC OVERSIGHT

Dr. Bernard Talbot, Deputy Director of the National Institute of Allergy and
Infectious Diseases, reported that within the Executive Branch of government
ccnmittees are currently being instituted to review the relative roles of
the differoat Federal agencies in the oversight and regulation of bio-
technology. He had requested that a series of questions be issued for
public carment and placed on the agenda (tab 1125, 1133/11, 1134, 1145)
for the February 6, 1984, RAC meeting. Dr. Talbot wrote*

"The NIH Guidelines for Research Involving Reccmbinant DNA Molecules
were originally written to deal with NIH grantees doing bianedical
research in the laboratory. They were subsequently adopted by other
Federal agencies. Most of the meetings of the NIH Reccmbinant ENA
Advisory Ccrrmittee (RAC) have been entirely open to the public. At
the last RAC meeting a portion of the meeting was closed (not cpen)
to deal with a request to field test (not confine in the laboratory)
an agricultural (not bicmedical) submission frcm an industrial company
(not an NIH grantee) . Questions have been raised as to whether NIH
should not redefine more circumscribed boundaries for NIH ard RAC
oversight, and possibly encourage other Federal agencies to provide
oversight and/or regulation beyond these boundaries.

"I request that the following questions be issued for public carment,
and placed on the agenda of the next RAC meeting . NIH would benefit
frcm the views of the public and of the RAC before formulating an
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agency position on NIH's proper future role, and steps to be taken
before prcmulgating any changes from the current role.

M
l. Should the NIH Guidelines be limited strictly to work done in the

laboratory? In this case, 'release to the envirorment' including
field tests would fall outside the jurisdiction of the Guidelines.

"2. Should NIH accept for review only individual proposals funded by
NIH or only proposals funded by the Federal government? In this
case, review of individual proposals from industry would fall outside
the Guidelines.

"3. Should all portions of all RAC meetings be open to the public? In
this case, NIH could cease to accept any proprietary data for review,
and such would fall outside the boundaries of the Guidelines.

"4. Should the NIH Guidelines be limited strictly to biomedical research?
In this case, agricultural and other studies would fall outside
the jurisdiction of the Guidelines.

"Each of these proposals would create a new 'boundary' for the NIH Guide-
lines. It should be noted that an unusual 'boundary' already exists,
since two pieces of ENA spliced together outside living cells constitute
'reccnibinant DNA' and fall under the Guidelines, but if the same two
pieces of ENA were spliced together within a living cell they would
not be considered ' recombinant DNA' and therefore would not currently
fall under the Guidelines."

Dr. Friedman said Dr. Talbot's four questions could be reduced to two
questions: (1) vhat are the extended responsibilities of the RAC; is RAC
the appropriate body to deliberate on uses of recombinant ENA technologies
that do not directly pertain to health matters, and (2) is it appropriate
to close portions of RAC meetings to the public? Dr. Friedman said the
first question is not a new issue but rather has been part of RAC's history.
Participants at the Asilcmar conference, for example, were concerned with
questions such as the ecological consequences of release of altered organisms
to the envirorment.

Dr. Friedman offered one argument in favor of RAC continuing to review all
activities involving recombinant DNA technology; the situation is simpler
vhen one review camdttee is responsible for overseeing all work. If a
lumber of ccrmittees evaluate specific portions of the activities, seme types
of work might "fell between the cracks" and not be reviewed. Morever,
reccnbinant DNA technology is based on molecular biology regardless of
vhether the particular application is agricultural , ecological , or medical

.

Thus, a carmittee with expertise in molecular biology is a desirable review
mechanism. Dr. Friedman suggested that RAC do the initial review but
might direct the proposals for further review to other appropriate agencies
or ccirmittees.
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Dr. Landy concurred with Dr. Friedman. He said that the purpose of RAC

from the beginning was to evaluate whether some recombinant ENA experiments

might have an impact on the environment. He stated that RAC in addition

to making scientific assessments based on available data has became a focus

for the expression of public concern. Dr. Landy thought one reason the

technology has advanced is that the public has viewed RAC as a forum, a place

to express concern, to be heard, and to have a dialogue with scientists.

Removing issues from the RAC forum will not increase public access but

will most probably limit public access as most regulatory agencies function

most of the time behind closed doors.

Dr. McGarrity listed three controversies which had arisen in the past few

years: (1) large-scale applications and voluntary compliance; (2) deliberate
release of recombinant DNA containing organisms into the environment; and

(3) application of genetic engineering to humans. Dr. McGarrity said that
along with the science these issues involve a number of legal, ethical, and
moral implications; and one might ask if NIH is the agency to handle these
questions, particularly as NIH is not a regulatory agency. Dr. McGarrity
suggested other agencies may be more intimately involved with particular
controversial areas. For example, the Environmental Protection Agency
(EPA) may have jurisdiction over deliberate releases under the Ibxic Sub-
stances Control Act (TSCA) and the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA). Dr. McGarrity hoped, however, that NIH and RAC
would keep their expertise and review mechanisms in place and not create
a vacuum by premature withdrawal before the regulatory agencies put
adequate alternative review mechanisms in place.

Dr. Alexander said that in his view NIH should not be the lead agency in
regulating problems of agriculture or environmental issues as NIH does not
have statutory authority in areas other than public health and does not
display a professional interest in questions basic to the environmental
release issue. NIH is not funding research in agricultural or environ-
mental questions and RAC's composition reflects the NIH 's primary concern
with public health. He said recombinant ENA advisory groups in agriculture
or the environment should be associated with agencies having the competence
and regulatory authority to deal with specific agricultural and environ-
mental issues

.

Dr. Clcwes said historically RAC has not restricted its scope to public
health issues; indeed, discussions at the Asilomar conference were not
restricted to health issues. Dr. Clowes said the NIH has funded a great
deal of the basic science research resulting in the recombinant DNA tech-
nique; thus, it was and is appropriate that the NIH oversee recombinant
DNA experiments. He said that much of the early research on Agrobacterium
now so important to plant bioengineering was funded by the NiH. Dr. Clowes
felt NIH has access to a larger group of experts in this area than other
agencies. Dr. Fedoroff added that NIH funds research on plants.

Dr. Alexander said he did not question NIH motives, rather he questioned
the competence of the review groups constituted by the NIH to review
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envirormental releases. He thought the likelihood of an environmental
problem developing with recombinant DNA containing organisms would be
reduced if the issues were reviewed by personnel working under the aegis
of regulatory agencies familiar with the questions

.

Dr. Sharpies said the envirormental sciences are extremely multi-
disciplinary. She suggested that to have a true peer review system for

purposes of evaluating, rather them merely discussing proposals which have
environmental aspects to them, either RAC needs a larger representation
from seme of the 15 to 20 not necessarily overlapping disciplines which
comprise the environmental sciences or the burden of deeding with seme of
these issues should be shifted predominantly elsewhere. Dr. Sharpies said,

however, the NIH would be ill-advised at this point to precipitously get
out of dealing with seme of these issues as EPA clearly is not prepared to
take on the task at this moment and nay not be for years.

Mr. Mitchell asked if the EPA has advisory groups similar to RAC.

Dr. Alexander said he is a member of the EPA Science Advisory Board which
holds public meetings.

Mr. Mitchell said testimony on environmental issues before the House Sub-

committee on Science, Research and Technology and the Subcommittee on
Investigations and Oversight had suggested a paucity of both knowledge
and test procedures in the environmental area. He asked if his inter-
pretation of the testimony was correct. Dr. Levin of the EPA's Office of
Research and Development replied that it was correct. Dr. Levin said that
there is a lack of knowledge of what exactly happens when a particular
organism is released into any environmental system; we don't really know
and probably never will really knew.

Dr. Levin said EPA is beginning to explore questions pertaining to environ-
mental release. EPA has held a series of workshops with academia, industry,
and other government agencies and has also held in-house workshops. He
said EPA is currently attempting to define biotechnology; for example,

should protoplast fusion be included?

Mr. Mitchell asked why EPA had not yet developed the requisite testing
systems. Dr. Levin replied that establishing test procedures has been diffi-
cult because of the myriad parameters involved, and also because evaluation
of chemical hazards had drained EPA's resources.

Dr. Fedoroff reminded RAC that Appendix L to the Guidelines requires for

these cases of release to the environment that procedures for assessing
the spread of organisms must be developed, and the results of the tests
must be submitted to the EBC and the RAC Plant Working Group. A data
base wdll be accumulated. She stated that a decade of research has not
yet revealed any hazards associated w/ith recombinant ENA. She said she
would not wish to see the Guidelines become laws or regulations in view of
the feet that the risks are still hypothetical.
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Dr. Tolin said the USDA bed discussed the four questions posed by

Dr. Talbot in the January 5, 1984, Federal Register . She said the USDA

position is that RAC and the NIH should continue to review requests for

deliberate release. The Guidelines should not be strictly limited to bio-

medical research. NIH should not restrict review to NIH funded proposals.

All federally-funded as well as industrially-funded research should be

reviewed by RAC ard the NIH. She said there is currently no other mechanism

to conduct a review of these projects. If agencies other than RAC and the

NIH review proposals, less information may be available to the public.

She said USDA meetings are not open to the public.

Dr. Tolin said USDA throu^i the years has supported NIH as the lead agency

•in the area of recombinant ENA activities. USDA cooperates in this effort

through interagency representatives and other activities, and USDA interests

are considered.

Dr. Miller of the FTA National Center for Drugs ard Biologies said EDA does
not have an official position on vhether NIH should restrict review to
biomedical issues $ but recognizes that RAC hats considered the questions
competently and carefully and has used appropriate expert consultants well.
RAC has a great deal of credibility even in nonbiamedical areas and has
been very effective. In addition, RAC has the advantage of being insulated
frcm political and other non-scientific perturbations.

Dr. Miller said RAC's direction and guidance for industry has been invalu-
able and in general has been extraordinarily competent and useful . RAC has
provided industry with a framework for research and development; it has also
been of value to EDA in determining the safety of work with recombinant ENA
containing organisms.

Dr. Miller said it isn't realistic to expect industry to interact usefully
and effectively with RAC if RAC is unwilling or unable to consider propri-
etary information in closed session. He said there cure long-standing prece-
dents in other agencies, both regulatory and non-regulatory , for considering
confidential information; and RAC is best advised to contirue to do so.

Dr. Lewis of the National Science Foundation (NSF) said NSF's mission is to
safeguard the health of U.S. science. He said the tbtional Science Board
has gone on record with other Federal agencies stating that NIH would be
the lead agency in dealing with recombinant ENA issues.

Dr. Mazza of the Office of Toxic Substances (OTS) of the E1PA said the EPA
was beginning to explore its regulatory responsibilities in this area. He
said many questions concerning EPA's role cure being raised; for example,
vhat will be covered ty the statutes of the Toxic Substances Control Act
(TSCA)? In this situation, OTS feels that RAC and the NIH should contirue
their role at least until the other agencies determine what is their role.
EPA, USDA, and NIH will discuss these issues so decisions will not be
reached in a vacuum. Dr. Mazza said EPA supports RAC's importance to the
process. Esr. Mazza cited a February 3 letter from Don Clay, OTS Director,
vhich states:
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"EPA recognizes that, as biotechnology moves out of the laboratory and
into commercial phases, the role of... federal agencies [other than NIH]
will become increasingly important. . . . However, there are several
jurisdictional, statutory, and organizational issues which need to be
resolved before EPA can fully assume its responsibilities.... EPA
urges the RAC to continue in its current role until a clear delineation
of responsibilities can be developed."

Dr. Mazza said Congress clearly stated that under TSCA, EPA must respect the
confidentiality of proprietary information. Dr. Mazza did not anticipate
that agencies such as EPA would hold open deliberations in reviewing proposals
from industry.

Dr. Gottesman said there is no perfect solution, and RAC will never have
exactly the expertise which would please everyone. A group which one
individual might consider expert for environmental concerns might be con-
sidered less than expert in molecular biology. Dr. Gottesman thought
fragmentation of issues and responsibilities into several organizations
would create problems.

Dr. Gottesman thought a major virtue of RAC and the NIH Guidelines has been
flexibility. She recalled to the committee that the original 1976 Guidelines
had been inflexible. However, the technology rapidly overcame the Guidelines.
The NIH in a long revision process subsequently produced Guidelines in 1978
which had a built-in process for their further modification. These Guidelines
have worked well; they have been modified frequently based on the evolution
of the technology. Regulations would not have this degree of flexibility.

Dr. Gottesman said she would not wish to see RAC shirk oversight responsi-
bilities in spite of the fact that these responsibilities are uncomfortable.
She felt particularly uncomfortable with sessions closed to the public, but
she also felt the voluntary compliance program was an important aspect of
RAC's function. In summary, she felt RAC should for the moment continue to
oversee all of the types of experiments involving recombinant ENA. She did
not see this approach interferring with the activities of the regulatory
agencies

.

Dr. McKinney said RAC has been deliberative, balanced, flexible, responsive,
and conservative. He felt RAC could provide sound scientific guidance to
the biomedical, agricultural, and environmental communities.

Dr. Friedman argued that although NIH's primary mission is biomedical
research, its primary responsibility is to the public. As no other agencies
are prepared at the moment to assume responsibility in the recombinant DNA

area, NIH should continue to provide a public forum. He said the proper
interaction between NIH and other agencies will be clarified as these
agencies assume their responsibilities. Dr. Friedman said RAC and NIH
possess a body of experience and information which is currently unmatched.
In addition, RAC and NIH have a degree of flexibility that cannot exist in

regulatory agencies.
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Dr. Friedman said he had been uncomfortable dealing with proprietary

information. He canes from academia where doors are unlocked and his mail

is reed by his students. However, he new believed RAC should continue to

evaluate proprietary data. He thought the discomfort of dealing with

confidential information was a small price to pay for the benefits

recombinant ENA technology could give to society.

Dr. Clowes said he is uncomfortable with closed sessions. Closed sessions

to some extent destroy some of RAC's credibility since they give the

impression that RAC is doing something it doesn't want other people to

knew about.

Mr. Daloz felt RAC should continue to review proprietary information in closed

session.

Dr. Alexander pointed out that few data exist in the environmental release
area. He thought the government was currently attempting to anticipate
problems while possessing no good data base.

Mr. Mitchell asked if any data on environmental issues had been generated

by other Federal agencies. Dr. Alexander replied that some data concerning
the environmental fate of E^ coll and some plant and animal pathogens were
available. To date NIH has funded this type of research for some organisms
such as Ejj_ coli , but no data base exists for most organisms in natural
environments. USDA and EPA with one exception have not yet funded this type
of research. Or. Fedoroff reiterated that RAC is attempting to build a data
base by requiring investigators whose field tests are approved to monitor
the fate of the organisms. She said that putting responsibility on other
agencies in the absence of a data base does not solve the problem.

Et. Walters suggested that a special working group on release into the envi-
ronment be formed. The Plant Working Group could serve as the nucleus for
this new working group; several additional advisors could supply other
necessary expertise.

Mr. Rifkin said he concluded from the discussion that the committee has not
thought out all the procedures, protocols, and boundaries upon which it
wants to act in dealing with deliberate release into the environment. He
thought it was precipitous and premature, therefore, to authorize experiments
involving release into the environment.

Mr. Mitchell said in reviewing the ice nucleation bacteria proposed of
Drs. Steven Lindcw and Nickolas Pancpoulos of the University of California,
Berkeley, at the October 25, 1982, meeting in open session, the RAC had
reviewed a 'considerable amount of information. Nonetheless, he himself had
voted against the proposal. While the RAC recommended approval by a narrow
margin of seven in favor, five opposed, and two abstentions, the NIH with-
held approval in a Federal Register notice dated January 10, 1983 (48 FR
1157). A revised proposal was received by the NIH and reviewed by the RAC
at the April 11, 1983, meeting in open session. At that time, RAC

[276]



32

recanrended approved, of the revised proposed by a vote of nineteen in favor,
none opposed, and no abstentions. The USDA Recombinant DtA Caxmittee then
reviewed the proposal and recommended it be approved . Following the
recommendations of the RAC and the USDA Recombinant DWV Committee the NIH
granted permission to proceed with this field test by a notice in the
Federal Register on June 1, 1983 (48 FR 24549).

Mr. Mitchell said he had had an opportunity to read the affidavits in the
lawsuit brought by the Foundation on Economic Trends. He said that as an
attorney he is accustomed to seeing affidavits of facts,* in his opinion,
the affidavits supplied by the Foundation on Economics Trends are affi-
davits of opinion.

Mr. Mitchell said that in his opinion the June 22, 1983, testimony before
the House Subcommittees are also statements of opinion. He said there was
no testimony before the House Subcommittees nor are there any affidavits
on file in the lawsuit stating that RAC had been in error in recarmending
approval of the field testing of the Ice nucleation minus bacteria.

Mr. Rifkin said the affidavits expressed concern about RAC's lack of
appropriate environmental expertise not about the danger of the proposed
experiment. He said experts from the fields of entomology, population
genetics, ecology, and plant pathology have submitted affidavits stating
specific problems with RAC's review procedures and lack of expertise. He
noted that on Jhne 22, 1983, before the House Subcommittee on Science,
Research, and Technology and the House Subcommittee on Investigations and
Oversight, several witnesses testified that appropriate procedures and
protocols for adequately assessing risk in this area have not been developed.
He questioned how RAC could proceed when it lacks expertise and doesn't
have appropriate testing procedures and protocols. Mr. Rifkin said his
responsibility as a member of the public is not to speculate as to whether
a particular experiment is good or bad but to ask whether the review proce-
dures are adequate.

Dr. Harvin said it's very easy to raise objections, complications, and
be a prophet of doom. However, someone has to accept responsibility for

reviewing these issues, and the question before the RAC is who is going to
review the issues and protect the public.

Dr . Marsh of Eli Lilly and Company said RAC has worked . Industry
generally is conservative and appreciates entities that work. If there
had been regulations rather than the flexibility of evolving Guidelines,
technological progress would not have been as great as it has been. The
Guidelines have worked for science and for humanity because they have been
flexible.

Dr. Harvin moved that the discussion be accepted as information and entered
into the record as such. Dr. Fedoroff seconded the motion. By a unanimous
voice vote, the motion was carried.
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Mr. Mitchell drew the attention of the assembly to the recent Office of

Technology Assessment report "Connercial Biotechnology: An International

Analysis." He said a chart on page 309 of that report shove the amount of

Federal monies dispensed for research in biotechnology in fiscal year 1982.

He noted that the largest share of research defined as "biotechnology" is

supported by the NIH.

XI. EtTIURE MEETING DATE

Mr. Mitchell said the next meeting of the RAC would probably be held in

early June. He said Dr. Gartland and Ms. Connors would contact the members

by telephone to arrange the specific date.

XEI. PROPOSED AMENDMENTS OF SECTION III AND III-A OF TOE GUIDELINES

Mr. Mitchell introduced the proposal (tabs 1127, 1128, 1133/1, 1136) of
Messrs. Jeremy Rifkin and Edward Lee Rogers on behalf of the Foundation on
Economic Trends, Mr. Michael W. Ebx of Environmental Action, Inc., and
Environmental 'Risk Force to amend the NIH Guidelines

.

The first part of the proposal would change the title of Section III of
the Guidelines from "Containment Guidelines for Covered Experiments" to
"Guidelines for Covered Experiments." Messrs. Rifkin and Rogers argue
that the current title of Section III reflects an orientation towards
experiments contained within a laboratory. However, the RAC is reviewing
experiments involving the deliberate release into the environment of certain
organisms containing recombinant ENA. Messrs. Rifkin and Rogers stated
that:

"Accordingly, the focus should no longer be on the concept of containment
alone, tut rather on guidelines to assure safety for all experiments,
whether through containment procedures or other techniques."

The second part of the proposal would amend Section III-A of the Guidelines
by adding at the end thereof the following paragraph:

"A programmatic environmental impact statement (EIS) is required under
the National Environmental Policy Act (NEPA), 42 U.S.C. 4332, and the
Council on Environmental Quality Regulations (CEQ Regs) implementing
NEPA, 40 CFR §§1502.1-1520.25, for the program involving deliberate
releases into the environment of recombinant DNA molecules .

"

The third part of the proposal would be to amend Section III-A further by
adding after the material set forth in the prior amendment the following
paragraph:

"Individual experiments involving deliberate releases into the
environment of an organism containing recombinant DNA require the
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preparation of either an envirormental impact statement or an
environmental assessment."

In explanation of this proposed change, Messrs. Rifkin and Rogers stated:

"Where it is uncertain vhether a particular experiment may or may not
have a significant impact on the environment, then, at the least, an
environmental assessment (EA) must be prepared explaining the conclusion
reached on the question of significant impact, and the relevant environ-
mental agencies must be involved in that assessment process. See CEQ
Regs. §§1501.3, 1501.4, and 1508.9. At issue here are the great variety
of deliberate release experiments that have potential environmental
impacts."

Dr. Krause, the Director of the National Institute of Allergy and Infectious
Diseases (NIAID) , carmented in the January 5, 1984, Federal Register on
the proposed amendments. Dr. Krause said:

"The NIH Recaribinant DNA Advisory Committee (RAC) does not have the
responsibility to determine, and it is not appropriate for the NIH
Guidelines for Recaribinant DNA Research to state, vhat is, or is not,
required by the National Envirormental Policy Act (NEPA) (42 U.S.C.
4321 et seq.) and the regulations (40 CFR Part 1500) promulgated by
the Council on Envirormental Quality (CEQ) to assure the uniform
implementation of that Act. It is not the function of the RAC to
determine vhat NEPA and the CEQ regulations require. The RAC is not
constituted to interpret points of law and the requirements of NEPA.
Specifically, it is not a function of RAC to determine when an
envirormental assessment is required by NEPA.

"Furthermore, the Foundation on Economics Trends, Jeremy Rifkin, Michael
W. Pox, Environmental Action, Inc., and the Environmental Thsk Force
have raised these issues in a lawsuit against the Department of Health
and Human Services, the National Institutes of Health, and the National
Institute of Allergy and Infectious Diseases. The suit (Civil Action
No. 83-2714) seeks to have the United States District Court for the
District of Columbia decide if additional envirormental review is
required by NEPA and the CEQ guidelines with respect to the procedures
in the Guidelines for NIH approval of releases into the environment of
organisms containing recombinant DNA and specific approvals given under
those procedures. The decision of the District Court, or a higher
court if an appeal is taken, will be binding on all the parties.

"It should also be noted that a proposal similar to that now proposed by
Messrs. Rifkin and Rogers was considered and rejected by the Director,
NIH, at the time of the revision of the NIH Guidelines in December 1978.

NIH Director Donald Fredrickson wrote in the Federal Register (43 FR
60083, Decorber 22, 1978), 'Another commentator urged that for waiver
of the prohibition of deliberate release into the environment, the
Guidelines explicitly require compliance with the tfeitional Environmental
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Policy Act (NEPA) and any additional safeguards to be stipulated by EPA.

Others urged that full Environmental Impact Statements be filed on most

exceptions to the prohibitions. As I noted in my decision accompanying

the PRG on July 28, 1978, all waiver decisions will include a careful

consideration of the potential environmental impact. Same decisions

may be accompanied by a formal assessment or statement - a determination,

however, that can only be made on a case-by-case basis.'"

Mr. Mitchell said he agreed with Dr. Krause's statement. Dr. Gottesman

thought the proposal to amend the title of Section III "Containment Require-

ments for Covered Experiments" to "Guidelines for Covered Experiments" was

appropriate. She could not, however, support the proposed amendments of

Section III-A. She agreed with Dr. Krause's assessment that RAC should

not put into the Guidelines what does or does not require an environmental

impact statement. Dr. McKinney concurred.

Dr. McKinney moved that RAC accept the proposal to amend the title of
Section III by deleting the word "containment" so that the title would read

"Guidelines for Covered Experiments," and that RAC reject the proposed

amendments to Section III-A. Dr. Gottesiman seconded the motion.

Mr. Rifkin said the National Environmental Policy Act was designed so that
government agencies would conform with environmental standards specified by
that act. The act states that \henever an agency considers authorizing any
significant release into the environment of a substance which could have an
impact on the environment, the agency must provide an environmental assessment
and/or impact study. Mr. Rifkin said his group was requesting that RAC
advise the NIH to conform with NEPA.

Mr. Rogers, legal counsel to the Foundation on Bsonamic Trends in its law-
suit against NIH, said he agreed with Dr. Krause's contention that it is

not RAC's responsibility to determine what is required under NEPA. He
said his group is not requesting that RAC "determine" but rather only
discuss, consider, and advise the NIH on questions of compliance with NEPA
and, thus, not go beyond its advisory role as specified in its charter.

Mr. Rogers said it is clear from RAC discussions earlier in the meeting that
RAC has the ability, the capability, and the interest in wrestling with
NEPA issues. He quoted from the RAC charter that RAC's role is to recommend
guidelines for the conduct of recombinant DNA experiments and to recamend
programs to assess the possibility of spread of specific CNA recombinants
and the possible hazards to public health and to the environment. He said
NEPA mandates Federal agencies to adopt procedures for assessing such
hazards and to ensure the participation of other Federal agencies and the
public in the review of proposed actions that may have environmental impacts.

Mr. Rogers said NEPA is implemented by two basic mechanisms; these are
environmental assessments (EA) and environmental impact statements (EIS).
He argued that if a scientist knows his proposed action will have a significant
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impact on the environment, it is the scientist's obligation to advise his
lawyer that the operating words of the statute seem to be applicable. RAC
as a scientific body should advise NIH and NIH lawyers:

"...this looks to us like it's going to have sane potential impact on the
environment, and we suggest that you do an environmental assessment or
in some cases an environmental impact statement.”

Mr. Rogers argued that RAC has the right and the obligation to participate
in discussions and make reccranendations regarding the responsibilities
that it and NIH have under the Guidelines.

Mr. Rogers then turned to the question of whether language regarding NEPA
should be in the NIH Guidelines. Mr. Rogers said the NIH Guidelines
constitute the only Federal regulatory structure available to govern deli-
berate release experiments and as such the Guidelines should advise appli-
cants of the requirements for approval. Comparable regulations of other
agencies set forth those activities or classes of activities which require
an EA or an EIS.

Mr. Rogers took issue with Et. Krause's citation of a decision made by NIH
Director Fredrickson in 1978 that "all waiver decisions will include a
careful consideration of the potential environmental impact. Some decisions
may be accompanied by a formal assessment or statement - a determination,
however, that can only be made on a case-by-case basis.” He stated that
current regulations do not permit such ad hoc determinations. He referred
the committee to a portion of Section 15^7.3, Agency Procedures, of the
regulations of the Council on Environmental Quality implementing NEPA. That
portion reads as follows:

"(b) Agency procedures shall oarply with these regulations except
where compliance would be inconsistent with statutory requirements

and shall include....

"(2) Specific criteria for and identification of those typical

classes of action:

”(i) Which normally do require environmental inpact statements.

"(ii) Vtiidi normally do not require either an environmental impact

statement or an environmental assessment (categorical
exclusions ($1508. 4)).

"(iii) Which normally require environmental assessments but not

necessarily environmental impact statements."

He argued that NIH had not made a determination that deliberate release
experiments are categorically excluded from requiring either an EA or an
EIS. That being the case, determination shall be made in each instance

whether or not an environmental assessment or an environmental inpact
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statement is necessary. Mr. Rogers suggested that it should be spelled

out in the Guidelines for the benefit of applicants that an EA or an

EIS will be required.

Mr. Rogers said he favored NIH maintaining its "regulation" of deliberate

release experiments until there is a good substitute apparatus in force.

He said there would be no way for NIH to back off from its "regulation"

of deliberate release experiments without preparing an environmental impact

statement for this action, because NIH withdrawal fran oversight responsi-

bilities would have a potential environmental impact.

Dr. Alexander said he has spoken of the need for information which is

consistent with the needs under NEPA, but that he agreed completely with

Dr. Krause that RAC does not have the responsibility to determine what is

or is not required by NEPA. RAC may indicate what kinds of data are needed
for scientific judgements but not interpret the law.

Dr. McGonigle said the request that RAC advise the NIH to conply with NEPA
presupposes that NIH is not in compliance. RAC is not in a position to

make such a judgement.

Dr. Holmes said, he agreed with Or. Krause's position. He thought, however,
that a great deal must still be done to define the generic issues of environ-
mental risk in releases of recombinant HA containing organisms to the
environment. For this reason, he supported the concept of a working group
examining issues on release of modified organisms into the environment.

Ct. Fedoroff said RAC had determined after reviewing the proposals ultimately
approved by NIH that these cases presented no significant environmental
impact.

Mr. Edward Korwek asked Messrs. Rifkin and Rogers why they had brought this
issue to RAC since it is currently the subject of litigation. He pointed
out that RAC has no jurisdiction to address questions of law. He questioned
whether Messrs. Rifkin and Rogers were attempting to moot the case.
Mr. Rogers said RAC on advice of legal counsel could rule the discussion
out of order.

Dr. McKinney called the question. By a vote of fourteen in favor, none
opposed, and two abstentions, the question was ceilled.

By a vote of sixteen in favor, none opposed, and no abstentions, Dr. McKinney's
motion was accepted.

XIII. ADJOURNMENT

Mr. Mitchell said a RAC Working Group on Release to the Environment would be
instituted. He thanked the RAC members for their service.

Mr. Mitchell adjourned the meeting at 3:55 p.m. on February 6, 1984.
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Respectively submitted,

I hereby certify that to the best of
my knowledge the foregoing Minutes and
Attachments are accurate and complete

.

irt E. Mit

lirman

Recombinant ENA Advisory Committee
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FOUNDATION ON ECONOMIC TRENDS
1346 Connecticut Avenue. NW, Suite 1010 Washington, DC 20036, (202) 466-2823

STATEMENT CONCERNING THE SHIGA LIKE TOXIN EXPERIMENT

We are formally requesting that the Recombinant DNA Advisory Committee

(RAC) of the National Institutes of Health (NIH) table indefinitely any

action on the proposal to clone a Shiga toxin and refuse to consider any

further requests from the Uniformed Services University of the Health

Sciences until such time as the Department of Defense (DOD) and the Arms

Control and Disarmament Agency conforms with section 36 of the Arms

Control and Disarmament Act. Section 36 requires a complete Arms

Control impact statement (ACIS) assessing and analyzing the arms control

and disarmament impact of any "program involving technology with

potential military application and weapons systems application." It is

important to emphasize the intent of subsection 36 (a)(3) of this act.

According to the legislative history of this provision, the Congressional

Committee responsible for the act wanted to make sure "that there would be

no question that technology with potential military application, rather than,

simply, weapons technology, could be reviewed and reported upon under the

legislation."

Paul Warnke, former Director of the Arms Control and Disarmament Agency
and Chief negotiator for the SALT talks under the Carter
adminstration

Congressman Ronald Dellums, Chairman of the Subcommittee on Installa-

tion and Facilities of the House Armed Services Committee

Admiral Gene LaRocque, Director of the Center for Defense Information

Herbert Scoville, Former Deputy Director of Science and Intelligence of

the CIA, and Former Assistant Director of Science and Tech-
nology for the Arms Control and Disarmament Agency

Richard Falk, Milbank Professor of International Law, Princeton University

Marc Raskin, Institute for Policy Studies and Former Member of the special

staff of the National Security Council under President Kennedy

Jeremy Rifkin, President of the Foundation on Economic Trends
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FOUNDATION ON ECONOMIC TRENDS
1346 Connecticut Avenue, NW, Suite 1010 Washington, DC 20036, (202) 466-2823

Statement By Jeremy Rifkin Concerning The Shiga-like Toxin Experiment Proposal

We are formally requesting that the Recombinant DNA Advisory Committee

(RAC) of the National Institutes of Health (NIH) table indefinitely any

action on the proposal to clone a Shiga toxin and refuse to consider any

further requests from the Uniformed Services University of the Health

Sciences until such time as the Department of Defense (DOD) and the Arms

Control and Disarmament Agency conforms with section 36 of the Arms

Control and Disarmament Act. Section 36 requires a complete Arms

Control impact statement (ACIS) assessing and analyzing the arms control

and disarmament impact of any "program involving technology with

potential military application and weapons systems application." It is

important to emphasize the intent of subsection 36 (a)(3) of this act.

According to the legislative history of this provision, the Congressional

Committee responsible for the act wanted to make sure "that there would be

no question that technology with potential military application, rather than,

simply, weapons technology, could be reviewed and reported upon under the

legislation."

Present and former members of the RAC have, on several occasions, noted

that recombinant DNA experiments being conducted by the various branches

of the Armed Services have the "potential" to be used in slightly altered or

modified form for the purposes of weapons development. Such weapons

development would be in violation of the 1972 Treaty unconditionally banning

biological warfare experimentation. Writing in the November 1983 edition of

the Bulletin of Atomic Scientists , Robert J. Sinzheimer, a renouned

biophysicist, and chancellor of the University of California at Santa Cruz

observed that because of the nature of this particular category of

experimentation, there is no adequate way to properly distinguish between

peaceful uses of deadly toxins and military uses. According to Sinzheimer,

experiments like the kind being considered today could be used to advance

the knowledge of how to develop biological weapons as well.
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A good case in point is the experiment to clone diptheria toxin that was

considered at the RAC meeting of October 25
, 1982. In reviewing the

proposed diptheria experiment proposal, Dr. Michael Gill, a consultant to the

RAC, predicted two possible outcomes of the experiment to inject diptheria

toxin into test animals. According to the minutes of the RAC meeting, Dr.

Gill observed that either "no effect is observed or the animal dies. The

experiment is structured so that if no effect is observed, no information will

be gained. If, on the other hand, the animal dies, a biological weapon will

have been constructed according to Dr. Gill."

The DOD points out that many of the DNA related experiments it is engaged

in are designed to produce useful vaccines. Yet even here, many scientists

working in the field agree that much of this type of experimentation ad-

vances the knowledge that could be easily used for weapons development.

According to the Stockholm International Peace Research Institute’s

exhaustive study on chemical and biological warfare, while "the typical

vaccine plant is inadequate for the production of a fully military capability

it would be adequate for the production of quantities (of biological warfare

agents) required for a sabotage attack...Some common forms of vaccine

production are very close technically to production of CBW agents and so

offer easy opportunities for conversion." Col. Richard Barquist, who heads

the U.S. Army Medical Research Institute of Infectious Diseases apparently

:oncurs with this assessment. In a recent interview with the Associated

Press, Col. Barquist said "as far as (recombinant DNA) research goes, there's

no difference (between offense and defense)."

Former RAC member Dr. Richard Goldstein, professor of microbiology of

Harvard Medical School, sums up the nature of these kinds of biological

experiments currently being conducted by the DOD. Under the banner of

defensive purposes, the DOD "can justify working with the super pathogens

of the world — producing altered and more virulent strains, producing

vaccines for protection of their troops against such agents.. .and likewise for

the development of dispersal systems since DOD must be able to defend

against any such dispersal system. Under this quise, what DOD ends up with

is a new biological weapon system ~ a virulant organism, a vaccine against

it, and a dispersal system. As you can gather from this, there is but a very

thin line — if any -- between such a defensive system (allowed by the

convention) and any prohibited offensive system."
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The point is, members of RAC, advisors to RAC, other prominent scientists

and military experts agree that experiments like the proposed Shiga experi-

ment being considered today are technologies "with potential military

application or weapons systems applications" and therefore are subject to

section 36 (a)(3) of the Arms Control and Disarmament Act. It is my

understanding that the DOD and the Arms Control and Disarmament Agency

are in non-compliance with this act in regard to the Shiga experiment and

other biological experiments involving recombinant DNA technology. There-

fore, it would be improper for the RAC to consider this proposed experiment

to clone a Shiga toxin until such time as a weapons impact statement cover-

ing this experiment and or the category of experiments it is part of, is

forthcoming from the Arms Control and Disarmament Agency.

Moreover, I would remind this committee that in authorizing this and other

related DOD experiments involving DNA technology and toxins it is,

defacto, acting in complicity with the Arms Control and Disarmament

Agency in violation of section 36 of the Arms Control and Disarmament Act

which requires a weapons impact statement for the development of any

technology with "potential military applications." I should also remind the

committee that if this experiment or any other experiment authorized by

RAC is later modified and used for the specific purpose of developing and

employing biological warfare weapons, each member of this committee

would be personally liable under international law and the principles

enunciated at Nuremberg in aiding in the commission of a crime against

humanity.

It will not suffice for members of this committee to wash their hands of any

responsibility for how the knowledge gained in these types of experiments

will be subsequently used. In authorizing the Shiga experiment and other

similar experiments, this committee becomes an active participant in the

final uses to which this work is put.
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For that reason, I urge this committee to place a moratorium on all further

authorizations of DOD related toxin experiments until such time as this

committee engages in a full dialogue with all other interested agencies in

the Executive and Congressional branches relative to the potential uses of

this technology for biological warfare purposes.

According to the National Science Foundation, expenditures on all biological

research by the DOD have increased 54% since 1980 reaching $100 million in

1983. I urge everyone on this committee to peruse the annual reports on

Biological Programs submitted to Congress by the military from 1980 to

1983. I believe that many members of this committee might well entertain

second thoughts about the long term potential use and abuse of DNA exper-

imentation upon close reading of the mushrooming number of so-called "de-

fensive" programs being launched by the various military branches.

The fact is, we have known for several years now that recombinant DNA

technology is a powerful tool: one that could be used for mass destructive

purposes. As far back as 1976, the Federation of American Scientists Public

Interest Report stated:

Few doubt that this technology has the potential for deliberate

misuse to produce great dangers. Genes from disease causing

(pathogenic) organisms, or from organisms that produce highly

toxic agents, could be implanted in hosts capable of rapid

spread, so as to produce dramatic new biological dangers. ..The

world must begin to face a biological proliferation threat that

might, before long, rival that of nuclear weapons.

All of these warning signals suggest that a full review of DOD experiments

using recombinant DNA technology is in order. I hope this committee will

take the opportunity today to halt all further involvement with DOD related

experiments in this field pending an arms control weapons impact study

(ACIS) and a thorough review by the RAC and NIH of the degree to which it

would like to be involved in the process of authorizing experiments like the

cloning of Shiga toxin.
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A misuse of bioengineering technology for military -purposes seems

probable unless a reexamination of and a stronger commitment to

biological weapons disarmament is forthcoming.

Recombinant DNA and biological warfare

by Susan Wright

and Robert L. Sinsheimer

ONCE AGAIN WE CONFRONT the age-old problem:

Can we prevent the misuse of human knowledge for

evil purpose? Can we forestall the perversion of human in-

genuity to the depravity of war? Archimedes used his

knowledge of mechanics to design catapults. Leonardo ap-

plied his genius to the invention of engines of war. The sci-

entists of Los Alamos developed the atomic bomb. Is the

new synthetic biology likewise to be the source of new and

dreadful weapons?

Deliberate construction of harmful biological agents has

generally been acknowledged as the most extreme biohaz-

ard associated with recombinant DNA technology. The

possibility of military use has always been in the back-

ground of the controversy surrounding its development

and application. The problem was raised, for example, in

a Neur Scientist editorial in 1973:

DNA hybridization must also look an attractive propo-

sition for biological warfare researchers (who are, of

course, still about their business, despite recent gestures

towards biological disarmament). The new technique

offers the prospect of fabricating ever nastier BW [biolo-

gical warfare] agents, facilitating the combination of

“desirable characteristics” that cannot be brought to-

gether by conventional microbial genetics.'

In 1974, the same possibility was raised by reporters at

the press conference at which members of the U.S. Nation-

al Academy of Sciences Committee on Recombinant DNA
Molecules announced the embargo on certain lines of re-

search. The response was that military applications were

“a challenge we’re going to have to meet when we know it

exists.”2 Furthermore, the controversy in 1975-1978 about

appropriate controls for recombinant DNA technology

raised the point that no laboratory safety measures, how-
ever stringent, would reduce the risks of deliberate produc-

tion of harmful agents. As the Federation of American Sci-

entists Public Interest Report stated in April 1976:

Susan Wright teaches the history of science at

the Residential College of the University of
Michigan in Ann Arbor (48109). She is com-
pleting a study of recombinant DNA technology

in the United States and the United Kingdom.

Few doubt that this technology has the potential for

deliberate misuse to produce great dangers. Genes from

disease-causing [pathogenic] organisms, or from organ-

isms that produce highly toxic agents, could be implant-

ed in hosts capable of rapid spread, so as to produce

dramatic new biological dangers. . . . The world must

begin to face a biological proliferation threat that might,

before long, rival that of nuclear weapons. 2

Private and public organizations which have subse-

quently examined the hazards of recombinant DNA tech-

nology have tended to ignore this issue. The public health

hazards of research were, from the beginning, the focus of

formal agendas; other issues were set aside. In the United

Kingdom, for example, the first government-appointed

committee to address the question of safeguards for recom-

binant DNA technology dismissed the problem of possible

military uses becauses it fell outside the committee’s

charge. 4 At the crucial international meeting of molecular

biologists held in 1975 at Asiiomar, California, one of the

organizers stated at the outset that the issue, while impor-

tant, did not belong on the conference agenda. 5 As pros-

pects of profitable industrial applications of recombinant

DNA techniques glitter more brightly, the entire ques-

tion of potential hazards of the Field, including socially-in-

duced hazards, is fading into the background of social con-

cerns, both for the general public and for the scientific

community.

One REASON FOR NEGLECT of the biological

warfare issue is that production and stockpiling of harmful

biological agents as weapons for use against people, other

animals or crops are prohibited under the Biological

Weapons Convention of 1972.* Roughly half the nations

of the world, including the United States and the Soviet

Union, are parties to this treaty. The preamble to this Con-

vention states the determination of signatories to “exclude

completely the possibility of bacteriological (biological)

agents and toxins being used as weapons.” Under Article I,

signatory nations pledge never to produce “microbial or

other biological agents, or toxins, whatever their method

of production, of types or in quantities that have no

justification for prophylactic, protective or other peaceful

purposes." Under Article II, parties undertake to destroy

all stockpiles of biological agents and toxins. Under Article

X, parties agree to facilitate “the fullest possible exchange"

of equipment, materials, and information regarding use of

biological agents and toxins for “peaceful purposes."

U.S. government representatives have repeatedly stated
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that deliberate construction of novel, harmful organisms

for weapons purposes is barred by the Convention. 7 In

August 1976 Ambassador Joseph Martin, Jr. made a de-

tailed statement to the U.N. Conference of the Committee

on Disarmament:

On August 5, 1970, the distinguished biologist, Dr.

Joshua Lederberg, pointed out to the CCD the advances

being made in molecular biology, and expressed his con-

cern that newly-developed techniques in this field might

eventually be used to create infective agents against

which no credible defense is possible. The most widely-

discussed techniques are often referred to as “genetic en-

gineering,” but technically are properly known as “re-

combinant DNA techniques." These are techniques for

joining two different pieces of DNA in the laboratory

to produce new DNA sequences, known as recombi-

nant DNA molecules. In principle, such techniques

could be used to design radically new viruses for bio-

logical warfare purposes.

When advances in science and technology arc made,

it is natural to ask about their possible use for hostile

purposes, and whether or not such uses are prohibited

or restricted by existing international agreements. In the

case of potential use of recombinant DNA moleculesfor

weapons purposes, it is our view that such use clearly

falls within the scope of the Convention s prohibition.

This interpretation is based upon the negotiating history

as well as the explicit language of the Convention, and

we believe that it is shared by the other signatories.'

This interpretation was further confirmed at the First

Review Conference of the parties to the Convention, held

in Geneva in March 1980. The meeting was held to assure

that the treaty’s purposes were being realized and to con-

sider the relevance of any new scientific and technological

developments.

A briefing paper prepared by the Soviet Union, the

United Kingdom and the United States considered the de-

velopment of fundamentally new, dangerous microorgan-

isms or toxins to be a task of “insurmountable com-

plexity.” It argued further that since “naturally-occurring

disease-producing microorganisms and toxins already span

an exceedingly broad range, from some which are extraor-

dinarily deadly to others usually producing only temporary

illness,” there would be little motivation for the invention

of wholly novel organisms for weapons purposes. New

technologies of genetic manipulation could, the report re-

cognized, enhance military utility of existing pathogens or

toxins, but these new agents were unlikely to provide

“compelling advantages” for military use in the foreseeable

future. The report concluded that the Convention’s lan-

guage “fully covered” all agents which could result from

recombinant DNA or other new techniques of genetic

manipulation.’

These views were accepted virtually intact by represen-

tatives of nations participating in the Review Conference.

They concluded that new “scientific and technological de-

velopments, including those in the area of genetic engineer-

ing .. . did not jeopardize the coverage of the

Convention.” 10

Until April 1980, the U.S. Department of Defense had

stated that it was not sponsoring, and did not plan to carry

out, recombinant DNA research, although the possibility

of such work in the future was not ruled out. 11 Little

reference to such research appeared in the Department s

annual reports to Congress on the U.S. Chemical Warfare

and Biological Defense Research Programs for fiscal years

1977, 1978 and 1979. 12

Thus concerns about possible military use of new bio-

technologies seemed largely speculative. Since 1980, how-

ever, two developments have revived the question of dan-

gerous applications:

• The progressive weakening of national guidelines for

recombinant DNA research in recent years has made it per-

missible to perform experiments previously prohibited be-

cause they were judged to be of extreme hazard. The Na-

tional Institutes of Health Recombinant DNA Advisory

Committee and two of the Institutes’ safety committees re-

cently approved a proposal to insert the diphtheria toxin

gene into the common £. coli bacterium. 13 For these com-

mittees, the central consideration was whether the experi-

ment could be done safely. Broader issues -whether there

were good reasons for doing the experiment, whether it

complies with the Biological Weapons Convention, the

social consequences of setting a precedent for construction

of novel pathogens, and how such work might be inter-

preted by other nations- received little or no attention. 14

Yet clearly, it is just such uses that have high potential for

weapons applications and require broad review, based on

social consequences.

The rationale for the work is medical— the development

of a new cancer therapy. 15 But some scientists have ques-

tioned the necessity for the experiment on the grounds that

the information likely to be gained could be obtained in

other, safer ways. 14 If their arguments are correct, then the

experiment indeed has “no justification for peaceful

purposes.

• New military interests in biological research in gener-

al, and in recombinant DNA technology in particular,

have emerged over the last few years. Defense Department

support for biological research has increased significantly;

defense obligations for all biological research and for

biological research in the universities increased in real

terms by 15 percent and 24 percent respectively from fiscal

1980 to 1982. Moreover, funding for biological research

by the National Institutes of Health -which represented

80 percent of the U.S. total in fiscal 1982, compared to the

Defense Department’s 1.5 percent -declined in the same

Robert L. Sinsheimer, a biophysicist, is chan-
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cellor of the University of California at Santa
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Cruz (95064 .
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period. The corresponding changes were -4.1 percent and

-3.6 percent, respectively. 17 Research biologists will prob-

ably feel pressure to seek support from military sources.

The CURRENT DEFENSE DEPARTMENT biolo-

gical research program does not neglect military implica-

tions of recombinant DNA technology. From 1975, when

the United States ratified the Biological Weapons Conven-

tion, until 1980, the Department’s biological research pro-

gram, as reported to Congress, was largely devoted to de-

fenses against lethal pathogens such as anthrax, botuli-

nus and Lassa fever virus, which it assumed might be used

as weapons. Medical defenses against organisms likely

to be encountered by troops in combat areas were also

developed. 11

With the emergence of recombinant DNA technology,

however, it was recognized that the new techniques might

be applied for a variety of military purposes, such as devel-

opment of vaccines, production of large quantities of sub-

stances which the Defense Department had a special inter-

est in studying, and control of deterioration of supplies

and equipment. Expansion of work in these areas is an-

ticipated, and the Army, Navy and Air Force are expected

to have active recombinant DNA research programs in

1983.

Since 1980, some 15 projects involving recombinant

DNA methods have been initiated in Defense facilities,

universities and private laboratories (see insen). In Septem-

ber 1980, the U.S. Army Medical Research and Develop-

ment Command solicited proposals for the introduction of

the gene for acetylcholinesterase (a neural transmitter at-

tacked by nerve gas) into a bacterium. The purpose was to

use the bacterium to synthesize the enzyme so as to study

its action in the nervous system. According to a phone con-

versation with Dr. William Beisel, deputy for research at

the U.S. Army Medical Research Institute for Infectious

Diseases, the problem was judged sufficiently important

for six groups to approach it independently and “essential-

ly compete with each other.”

Six further Defense-sponsored projects focus on the

cloning of genes of various disease-causing agents for the

making of vaccines. Two other projects involve the bacter-

ial synthesis of a determinant of a squid enzyme capable of

detoxifying nerve gases and research into the molecular

biology of marine bio-fouling, aimed at the control of

slime molds that foul the bottoms of ships. All of these

projects are unclassified, but certain results of the Defense

Department program for development of physical appara-

tus for detection of, and protection against, biological

agents are classified. 1 ’

The Defense Department has also recognized that re-

combinant DNA technology and other new forms of gene-
tic manipulation could present a new range of military

problems because of their potential to enhance such factors

as the selectivity, lethality and stability of microorganisms.
The Department’s reports on the biological research pro-

grams for fiscal 1980 and 1981 characterized this possibili-

ty as a “new” threat:

Important questions concerning medical defense against

BW [biological warfare) attacks are not presently con-

tamed in official guidance. New threats may be opened

up by various technological and scientific advances. As

examples, recombinant DNA technology could make it

possible for a potential enemy to implant virulence fac-

tors or toxin-producing genetic information into com-

mon, easily-transmitted bacteria such as E. co/i.2#

In response to this possibility Defense contemplates new
research with the objective of providing “an essential base

of scientific information to counteract these possibilities

and to provide a better understanding of the disease

mechanisms of bacteria! and rickettsial organisms that

pose a potential BW threat, with or without genetic

manipulation.”21 Thus, Department planners apparently

contemplate using recombinant DNA techniques to change

or accentuate the properties of disease-causing organisms.

For how else could a “base of scientific information” and a

“better understanding” of such organisms be derived?

Defense officials state that no work of this kind is now in

progress. They recognize the obvious problem implied in

the departmental reports— that disease-causing organisms

could be manipulated almost infinitely, and that it would

be extremely difficult to develop a defense without know-

ing precisely what changes had been wrought. On the

other hand, they recognize that two contingencies might

make work in this area more feasible: intelligence informa-

tion could provide details of an organism likely to be used,

or a scientific advance might make it feasible to develop a

general defense against a class of genetically-engineered or-

ganisms. Colonel Philip Winter, military assistant for med-

ical and life sciences in the Defense Department’s Office of

the Undersecretary for Research and Engineering, stated in

an interview on September 1, 1981:

I think myself that that’s a problem we cannot yet ap-

proach. ... If one is going to develop a defense against

such a hypothetical organism, one would have to know

pretty well what the organism was. There’s an almost

infinite variety . . . unless we have some intelligence

information that says fairly specifically what kind of

threat we’re facing, there’s not much we can do about

developing a defense system. Barring some advance in

knowledge that enables us to develop some general type

of defense that doesn’t depend on a specific organism.

The Department of Defense has also anticipated that

recombinant DNA technology might be applied for the

production of toxins (harmful substances made by living

things) or other toxic agents. The techniques might be

used, for example, to generate microorganisms producing

various animal toxins, or to provide modified forms of

well-known toxic microbial agents. A 1981 report com-

missioned by the Department concludes that toxins “could
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probably be manufactured by newly-created bacterial

strains under controlled laboratory conditions.”22 Accord-

ing to Tom Dashiell of the Defense Department, in a Sep-

tember 30, 1982 interview, no such work is in progress.

To provide detailed perspectives on these and other

weapons issues the Department, in 1982, requested the

National Academy of Sciences to undertake studies on de-

fenses against certain types of chemical and biological

weapons. 23 Defense against biological weapons construct-

ed with the use of recombinant DNA technology was one

of the topics for investigation. Some of this work was to be

classified. The request was referred to the National Acade-

my’s Commission on Life Sciences, which recommended

against studies involving either classified materials or biol-

ogical weapons, but approved an unclassified study

on myco-toxins— toxins produced by fungi. (These sub-

stances were classified as chemical agents by the

Academy.) The recommendations were accepted by the

National Research Council, the executive arm of the Aca-r

demy, and the myco-toxins study is now in progress. 24

Responding to uneasiness about the military’s intentions

in using recombinant DNA as well as other new biotechno-

logies, U.S. government officials have continued to affirm

their earlier position: that the nation will not engage in any

research aimed at the construction of biological weapons,

and to emphasize that the Defense Department’s biological

research program fully complies with the terms of the

Biological Weapons Convention. According to James L.

George, assistant director for Multinational Affairs for the

U.S. Arms Control and Disarmament Agency, the U.S.

program in biological defense “does not, and will not, in-

volve research to create and screen ‘new’ organisms as po-

tential biological warfare agents. Our research is, and will

continue to be, limited to developing protective measures

to recognized infectious diseases which pose a biological

warfare hazard.”25

Since none of the current research funded by the Defense

Department is designed to produce novel biological weap-

ons, the U.S. is officially complying with the Biological

Weapons Convention. Yet the kinds and extent of the De-

partment’s biological research— particularly the types

contemplated as a response to threat of enemy use of

genetic manipulation techniques — may raise doubts that

such work will or can be completely in accord with the

spirit of the Convention.

A MAJOR STRENGTH of the Convention is its pro-

hibition of the development, production and stockpiling of

quantities of dangerous organisms and toxins as biological

weapons. It is the only international treaty in modern times

to include actual disarmament measures: signatory nations

are required to destroy stores of toxic agents. 26 The scope

of the treaty, however, including its coverage of novel

agents, depends critically on the interpretation of certain

key phrases.

The treaty language, specifically the phrase “whatever

their method of production," would seem to cover the

Department of Defense

Recombinant DNA Research Projects

Work Done in In-house Laboratories

• Dr. G. Knudson and Dr. M. Vodkin at U.S. Army Medi-

cal Research Institute of Infectious Diseases: cloning of protec-

tive antigen genes of Bacillus anthracis for vaccine usage.

• Dr. J. G. Olenick at Walter Reed Army Institute of Re-

search: cloning of variant-specific glycoprotein gene of African

trypanosomes for vaccine usage.

• Dr. D. Kopecko at Walter Reed Army Institute of Re-

search: cloning of cell-wall genes of Rickettsia conorii for vac-

cine usage.

• Dr. G.A. Dasch and Dr. M.D. Dobson at Naval Medical

Research Institute, Bethesda, Maryland: cloning of rickettsial

antigen genes for vaccine usage.

Work Done Via Contract

• Dr. M.I. Simon at University of California, San Diego:

molecular basis of marine biofouling (U.S. Navy).

• Dr. J.S. Salstrom, Dr. F. Pass and Dr. A.J. Faras at Mole-

cular Genetics, Inc., Minnetonka, Minnesota: cloning of

M-segment antigen gene of Rift Valley fever virus for vaccine

development.

• Dr. H.V. Aposhian at University of Arizona.

• Dr. R.H. Singer at University of Massachusetts.

• Dr. J.D. Baxter at University of California, San Francisco.

• Dr. J.W. Patrick at Salk Institute, San Diego.

• Dr. H. Soreq at Weizman Institute, Israel.

• Dr. T.L. Roscnberry at Case Western Reserve, Ohio.

This and the five immediately preceding projects all involve

cloning of acetylcholinesterase gene for study and possible

therapy.

• Dr. R.K. Padmanabhan at University of Kansas: cloning

of dengue-2 virus surface protein gene for vaccine develop-

ment.

• Dr. F.C.G. Hoskin and Dr. D.J. Cork at Illinois Institute

of Technology, Chicago: cloning of squid gene for the enzyme

diisopropyl phosphorofluoridc hydrolase (DFPasc), for

organophosphorus detoxication.

newer techniques of biology and thus prevent their use.

But the treaty as written provides potential loopholes. / »

the enhanced capabilities made possible by the new tcc

nology may well provide the incentive to make use of t oc

loopholes. .

The Convention docs not prohibit research.
27 h 'P4,1 '

of “quantities [not otherwise defined] that have no justi i

cation," and it specifically permits production for proP >
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lactic, protective, or other peaceful purposes.” The U.S.

Secretary of State noted in a report to the Senate in 1972:

“Article I provides that biological agents and toxins justi-

fied for purposes covered by the terms ‘prophylactic’ and

‘protective’ are not prohibited by this Convention.”
u
Labo-

ratory quantities of certain agents and toxins,” he con-

tinued, “might well be required for research and testing

[for defense purposes].”2 '

“Protective” is understood not to include “deterrent”;

that is, a nation could not stockpile an agent under the

“protective” clause, as a potential deterrent to a presumed

enemy. However, “protection” certainly could permit the

production of an agent in quantity sufficient to allow wide-

scale immunization. “Protection” would permit the study

of means of dissemination of an agent in order to devise

means to counter its natural or artificial dissemination.

The United States has, in fact, construed “protective"

broadly. As former National Security Advisor Henry Kis-

singer interpreted President Nixon’s announcement of the

unilateral renunciation of biological weapons by the

United States in 1969:

The United States bacteriological/biological programs

will be confined to research and development for defen-

sive purposes (immunizations, safety measures, et cete-

ra). This docs not preclude research into those offensive

aspects of bacteriological/biological agents necessary to

determine what defensive measures are required. 2 '

As reported in the New York Times on October 19 and

20, 1975, a similar position was expressed by the U.S. Ar-

my in October 1975, after ratification of the Biological

Weapons Convention by the United States earlier that

year.

The operative criterion for permissible research thus

concerns not the product of research, but rather the motive

of the nation-state pursuing research. As molecular biolog-

ist David Baltimore has stated:

It is my understanding that any form of basic research,

even if it deals with things that might have a weapons
implication, is allowed. . . . One can, I guess, do any-

thing for research purposes, as long as it is not some-
thing designed to produce biological weapons. 10

The properties of the organisms or substances that

might emerge are not critical for deciding what might be

permitted.

In practice, the distinction between “peaceful” research

and “biological weapons” research could quietly disap-

pear; either could result in the construction of dangerous
organisms or products.

The new biology might well permit the development of

agents with novel immunological characteristics, as well as

agents more resistant to dessication or solar radiation, or

capable of transmission by unusual vectors. Thus, it might
seem only prudent to seek to anticipate these characteris-

tics by one’s own research, so as to be prepared to protect

against them.

The logic is clear, insidious and all too familiar.

A further problem concerns possible use of recombinant

DNA technology for production of toxins or other toxic

substances. While naturally-occurring toxins are prohibit-

ed by the Convention, no matter how they arc made, it is

not clear that this prohibition would apply to modified

toxins produced either by chemical means or in vitro by

enzymes made available in quantity by recombinant DNA
techniques. If these substances were defined as chemicals,

they would be made under the chemical warfare program

and the processes could be classified. 31 Conceivably, then,

use of recombinant DNA technology for such purposes

could proceed without public scrutiny.

In addition, the Convention may not be legally binding

for private organizations within a signatory nation’s

boundaries, unless this nation incorporates the provisions

of the Convention into its domestic law. Several nations

have taken this step, but many, including the United

States, have yet to do so. 32

Finally, the Convention makes no provision for manda-

tory verification of compliance with its terms. Although

Article X encourages the exchange of “equipment, mate-

rials, and scientific and technological information ... for

peaceful purposes," such sharing takes place on a purely

selective, and voluntary, basis. The United States, for

example, does not make public certain results of its

Biological Defense Research Program.

The need for verification of compliance was brought up

by the Swedish representative at the Review Conference on

the Convention held in March 1980, and reiterated by re-

presentatives of many other— largely nonaligned and neu-

tral-countries. 33 More recently, these concerns were re-

flected in a U.N. resolution calling for a conference to dis-

cuss verification and compliance issues. 34 Clearly, some of

the biological research conducted under Defense Depart-

ment auspices would be unnecessary if the Convention

were being complied with verifiably in other nations.

No action to amend the Convention has been taken,

however.

The PRESENT SITUATION may be likened to that

of the field of nuclear weapons in the late 1940s. Tentative

efforts were put forth at that time to seek to prevent a

nuclear arms race, with all its perilous consequences.

Those efforts failed, and we live in the deepening shadow
of that failure.

The use of the accumulated knowledge of biology for

the construction of deadly pestilence is an ultimate perver-

sion. Yet, unless we renounce the logic of protection and

counterprotection, as exemplified in nuclear weaponry, it

is a most likely development. In a climate of deepening sus-

picion and deteriorating international relations, the sooth-

ing conclusions of the U.N. Review Conference could easi-

ly be invalidated by new weapons and temptations to use
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them. Indeed, the present bitter dispute over the alleged

use of toxin and chemical weapons in Kampuchea, Laos

and Afghanistan by the Soviet Union and its allies has

helped to generate a climate in which it is acceptable

to press for escalation of the chemical arms race and

even to imply withdrawal from the Biological Weapons
Convention .

iS

Several measures should be taken immediately to pre-

vent weapons applications of the new biology, and to en-

sure their exclusive direction for peaceful purposes. The
United States should incorporate the Biological Weapons
Convention into its domestic law; all nations should re-

nounce secret biological research.

Beyond these steps, the emergence of the new biology re-

quires that the entire subject of biological weapons disar-

mament be reopened. The United States, together with

other nations, should seek an agreement under which all

governments would renounce research into agents of

pestilence except for peaceful purposes, with all ap-

propriate research to be conducted in internationally

registered laboratories, open to scientists of all nations.

National and international procedures should be de-

veloped for broadly-based review of the social and scien-

tific implications of proposals to produce novel, poten-

tially harmful agents. Provisions should be included for in-

ternational inspection and investigation of suspected

violations.

This much should be possible. One window upon Apoc-
alypse is more than enough.
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EDITORIAL

KILLERS OF
THE CENTER
Evenhanded to a fault, the State Department has

denied entry visas to Nicaragua's Interior Min-

ister Tomls Borge and El Salvador’s Constituent

Assembly president Roberto d’Aubuisson. Dep-

uty Secretary of State Kenneth Dam explained

that the Reagan Administration is committed

to stopping “the killers” and “would-be dic-

tators” of the left and the right.

But what about the killers of the center? Dam
would have a problem there, for they inhabit the

very precincts of his employment. The United

States is waging a war by proxy against Nicara-

gua. It is financing and directing the civil war in

El Salvador and aiding and abetting brutal re-

pression in Guatemala. President Reagan risks

global extermination by destabilizing Europe
whh thermonuclear missiles. And then there’s

Grenada, the Middle East, the Philippines and
dozens of other political pies with bloody Amer-
ican fingers in them.

It’s hard to claim innocence with so much
murder loose in the world, but what single stand-

ard Could possibly indict the revolutionary soldier

Borge and the “pathological killer” d’Aubuisson

(as former U.S, Ambassador Robert White called

him) on the same charge? Dam’s self-righteous

and
^
transparently hypocritical pronouncement

should not carry the moral authority of a gnat.

If the State Department was seriously inter-

ested in reducing the daiiy body count, it could

begin in El Salvador, which is probably the

global champion in state-sanctioned killing these

days. There, d’Aubuisson holds power through
the bad offices of the Reagan Administration.
Simply by withdrawing its support, the United
States could save tens of thousands of lives— as

Jimn\y Carter did in Nicaragua when lie aban-
doned Somoza. Instead, Reagan would impose
his own brutal peace on El Salvador and all of
Central America: the peace of the dead.
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ULTIMATE VACCINES

DNA—KEY TO
BIOLOGICAL
WARFARE?
CHARLES PILLER

Officially, the United States has renounced

“germ warfare,” and in 1981 the Reagan Adminis-

tration precipitately condemned Vietnam's alleged

spread of “yellow rain” in Cambodia. In 1969,

President Richard Nixon pledged that the United

States would never develop or use biological
' weapons, and in 1972 he signed the Convention

on the Prohibition of the Development, Produc-

tion and Stockpiling of Bacteriological (Biologi-

cal) and Toxin Weapons, which bans even the

possession of such agents.

Yet under the guise of “defensive" research,

which the treaty technically permits, the Depart-

ment of Defense has sponsored a bread program

of studies, applying the latest techniques of

genetic engineering in ways that could give the

U.S. military the capability to wage biological

war. The results of that research could send the

arms race off on another dangerous spiral.

Th; Pentagon’s biological warfare (B.W.)

researchers are using recombinant DNA (“gene-

splicing”) technology, whose peacetime applica-

tions have already raised serious moral ques-

tions. Recombinant DNA is a process whereby

segments of DNA, the basic genetic blueprint,

are removed from the cell of one species and

attached to that of another, creating a “new”
organism. A related development is hybridoma

technology, by which different kinds of cells

arc fused, creating “immortal” cell lines that

do not die off after a few generations, as do
normal cells.

Pentagon researchers arc not using gene*

splicing and hybridoma techniques to create new

“super germs," or to enhance the virulence and

( Continued on Page 597

)
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sioos, which like the stretched-out payment schedule, re-

duced Wcirton's early cash outlay. The reduction in start-up

expenses made it possible for Lazard to reduce worker con-

cessions from the projected 32 percent to 19 percent of pres-

I

j

ent wages and benefits. As an additional sweetener, Na-

tional conditionally agreed to pay supplemental severance

benefits if Weirton should fail within five year:.

Nonetheless, many workers opposed the deal. A dissident

!

group of rank-and-file workers waged a vigorous but un-

successful campaign in a Federal District Court to force the

I study committee to obtain and release supporting data for

!

the McKlnsey report’s vague statistics. Pleading “security,”

j

the consultants refused to supply the data, even though the

figures were used to justify McKinsey’s harsh prescriptions

for saving the company. Walter Bish, president of the

I.S.U., testified that neither he nor anyone on the committee

I

took notes or kept minutes at meetings with the consultants.

Thus representatives of the workers were not able to chal-

|

lenge the consultants’ projected costs, debt and cash flow,

j

Apparently Lazard, rather than the joint study commit-

i

tee, made key decisions with National and the prospective

I
outside lenders. The six board members who were supposed

1 to have been named by Wcirton’s creditors were appointed

by Lazard well before the banks had been identified. Not

long after that appointment, Lazard hired former president

of Copperweld Robert Loughhead as the company’s new-

chief executive officer, before the labor and management
representatives on the board had been chosen.

Another court challenge to the stock ownership plan

was filed in April by several hundred employees calling

themselves the Concerned Steelworkers. They asked that

the impending sale be considered a shutdown of the ex-

isting firm, obligating National to pay severance benefits to

senior employees. Many older workers understandably had

little interest in staying on at a plant where speedups and
cutbacks would be the norm, and they wanted to retire with

full benefits. A decision on the workers’ suit is imminent,

but it is unlikely to go in their favor.

Despite rumblings of dissatisfaction among some of the

workers, the deal moved toward completion. Another piece

fell into place when the Environmental Protection Agency
granted Weirton “bubble” status, allowing it to average

emissions measurements from several spots rather than base

its calculations on the worst sites, thus reducing its pollu-

tion control requirements. Governor Jay Rockefeller signed

a bill cutting the mill’s annual state taxes by $450 000 if the

sale would come to pass. In late August the final sale

documents were made public, and Weirton’s workers were

given until September 23 to consider their all-or-nothing

choice.

The Weirton buy-out may be seen as an example in

microcosm of how Felix Rohatyn’s proposed Reconstruc-

tion Finance Corporation would work. Lazard Frercs used

equity capital as a lever to enforce layoffs, concessions,

modernization, deregulation and reorganization under
bankers’ control. A government financing body with access
to Federal funds, the R.F.C. would do likewise on the na-

tional level, overseeing the streamlining of depressed sectors

of American industry. The technocrats of the investment

banking community would use such an agency to create new

opportunities for profitable investment.

What kind of an “employee-owned” company will Weir-

ton be? The major impact of ESOP on the workers— aside

from a chance to save their jobs-— may be continuing deteri-

oration in their wages, benefits and working conditions.

Their pay will be frozen at the reduced level for six years.

Any increases would release National from its guarantee to

pay benefits in the event of a shutdown; strikes are also for-

bidden. To make matters worse, for the first five.years the

board members handpicked by Lazard Frires will choose

their own successors. In return for its financial aid, Citicorp

placed numerous other restrictions on Weirton's operations,

involving dividend declarations, disposition of assets and

additional financing.

After five years employees will elect the board of direc-

tors, but this is unlikely to bring any significant measure of

workplace democracy. Shares will be apportioned according

to salary, meaning that hourly workers—more vulnerable to

injury and layoff— will accumulate the least number of

votes and those in managerial and supervisory positions the

most. Any success for the fledgling firm w ill create strong fi-

nancial incentives for workers to sell their shares; in that

event, voting power will undoubtedly gravitate to the types

of stockholders that usually control corporations. Because

of the high risk of failure and the potential benefits of prof-

itability,' workers will be hard pressed to resist future

demands for further concessions.

Thus for the new owners the Weirton deal means even

greater vulnerability to the ups and downs of the troubled

steel industry. For the upper Ohio Valley, it remains to be

seen whether this investment bankers’ ESOP will pro-

duce a new equilibrium— fewer, nastier jobs, but at least

jobs— or whether it will be only a toehold on a precipitous

descent.

Biological Airfare
(Continued From Front Cover )

antibiotic resistance of existing B.W. agents, or even to

make harmless bugs lethal— all possible applications. Nu-
merous readily available microbes are sufficiently deadly

for biological warfare. Rather, the major thrust of the cur-

rent research is to develop vaccines that will protect U.S. or

allied troops and populations against biological agents that

might be used by the enemy or by U.S. forces. The main

deterrent to germ warfare today is the fear of retali-

ation; therefore, if fail-safe vaccines against microbes could

be developed, the use of biological agents would become a

military option. According to Dr. Richard Goldstein, a pro-

fessor at Harvard Medical School, “The key is vac-

cination. . .
.
[With recombinant DNA technology] you can

Charles Filler is a San Francisco-based writer »n labor

and health issues.
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nuke a vaccine against anything, and if you have a vaccine,

it nukes use of these weapons more feasible.”

In scores of laboratories, D.O.D.- financed researchers

are seeking vaccines against the deadliest potential B.VV.

agents, including those that cause Rift Valley Fever,

dcsiftie-2 (“breakbone fever”), anthrax and rickettsia

(**Q-fever”). Military spokesmen freely acknowledge that

the research on hybridoma and recombinant DNA technol-

ogies will be expanded. According to the National Science

Foundation, expenditures on all biological research by the

Defense Department have increased 54 percent since 1980,

reaching $100 million in 1983.

After recombinant DNA technology has created a new or

better vaccine, hybridoma technology can purify the vaccine

faster and more efficiently than earlier methods could. The

vaodne can then be mass-produced. The next step is mass in-

Doculation. Here a problem crises. U.S. troops are routinely

bmoculated for a wide variety of diseases, and even large-

scale civilian vaccination is nothing new (the most recent,

during the swine- flu epidemic in 1976). However, mass vac-

cination for rare or exotic diseases would touch off a public

ftiror, so the Army apparently has another idea. It is studying

the effectiveness of aerosol immunization, in which the vac-

dne, against such potential B.W. agents as anthrax and tula-

remia, is inhaled rather than swallowed or taken by injection.

The Army describes its aerosol -vaccination research as

routine. According to the 1980 ‘‘Annual Report on Chemical

Warfare and Biological Research Programs” it presented to

Congress, studies are targeted -toward “stimulating protec-

tive immunity on mucosal surfaces throughout the respira-

tory tract.” Theoretically, aerosol vaccines would make oral

and nasal passages resistant to specific germs, which would

die or become benign upon touching the mucous mem-
branes. But Girish Vy&s, a leading immunologist at the

University of California at San Francisco, told me, “There

is no published, scientific evidence that such local stimula-

tion is practical or beneficial.”

Although aerosol vaccines have produced immunity, they

an much more dangerous and less effective than standard

methods. They are more likely to spread disease, the result

of releasing germs into the air. Then why is the D.O.D. even

considering aerosols? The answer is that they could be used

clandestinely. An entire civilian population could be covert-

ly Inooculated against B.W. agents by spraying a vaccine

over wide areas.

In the 1950s, the Army sprayed “simulants”— supposedly

innocuous germs—over 117'square miles of the San Fran-

cisco Bay area to test this technique’s feasibility in biological

warfare. Similar tests were conducted in the New York City

subways (see Leonard A. Cole, “The Army’s Secret Germ-
War Testing," TheNation, October 23. 1982], Details of the

experiment were not revealed until the late 1970s, so millions

of unwitting civilians had been exposed to the germs w ithout

knowing it. Some may have suffered adverse effects.

It is highly unlikely that the D.O.D. 's current aerosol

research is for civilian defense purposes, since the Federal

Emergency Management Agency (FEMA) and the Depart-

ment of Health and Human Services, rather than the mili-
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tary, are responsible for protecting civilians against chemi-

cal and biological warfare (C.B.W.). FEMA docs not con-

sider it “a major strategic threat to the U.S. population at

this time,” and therefore docs not even have a program to

deal with it: Neither agency is conducting research on

vaccination against biological agents; nor, say their

spokesmen, has either agency ever asked the D.O.D.

for assistance.

Although the idea of covert mass vaccination may seem

farfetched, the stuff of science fiction, the Yrmy disagrees.

As long ago as 1963, an article in the Army’s Military

Medicine noted that “a plan for large-scale immunopro-

phylaxis of the civilian population should be prepared. This

would include standby legislation for compulsory immuni-

zation if required.” A separate article cites aerosol vaccina-

tion as a means to accomplish that goal.

The Defensive-Offensive Tautology

Although the 1972 B.W. treaty makes a distinction be-

tween “defensive” and “offensive” research, even the

military acknowledges that the difference is extremely hazy.

Last year. Col. Richard Barquist, who head s the U.S. Army
Medical Research Institute of Infectious Diseases^ where

most BTWrdefense research is conducted ,_told _thc_ Assocr-

atedTPress,
“As far as [recombinant DNA] research goes,

there’s n<T3ifferencc [between offense and defense). But the

U.S. is out of the BW business. What we don't do are mass
cultures or deliverable weapons systems.”

'“^HougR'Ttls true that actuaT B.W. agents and missiles

are not being manufactured in the United States, the Army’s

annual C.B.W. reports indicate that extensive research is be-

ing carried out on nearly every aspect of biological warfare,

from the lethality of various germs to the efficacy of dif-

ferent delivery systems.

Indeed, almost any kind of vaccine research, however hu-

manitarian its~blijecflvcs, produces Knowledge that can be
~

used in offensive B.W. research— including the develop-

ment of new germs. According to the Stockholm Interna-

tional Peace Research Institute’s (SIPRI) definitive study on

chemical and biological warfare, “The typical vaccine plant

is inadequate for the production of a fully military capabili-

ty, [but] it would be adequate for the production of quan-

tities [of biological warfare agents] required for a sabotage

attack. . . . Some common forms of vaccine production are

very close technically to production ofCBW agents and jo

offer easy opportunities for conversion/’ SIPRI finds little

difference between offensive and defensive C.B.W. research.

By coming perilously close to authorizing the production

of binary nerve gas in October, Congress has provoked

serious questions about another aspect of military DNA
research. At least six experiments arc being conducted to

clone the gene that regulates the body’s production of

acetylcholinesterase, an enzyme which is essential to the

transmission of neural impulses. Nerve gases block the ac-

tion of this substance, causing a total breakdown of nerve

function followed by agonizing muscle paralysis, respiratory

failure and death. Only tiny quantities of the enzyme are

present in the body.
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Cloning the acetylcholinesterase gene would be the first

ttep toward developing a reliable Antidote to nerve gases.

Such an antidote could be considered defensive in purpose,

[

but it would also eliminate the main inhibition to the use of

serve gas in warfare: the fear of retaliation.

Of possibly greater immediate danger are the substances

efessiGcd as toxins. Vastly more potent than nerve gases.

At* poisons, such as the micotoxins derived from fbngi

and detected in “yellow rain,” are also banned by the 1972

B.W. treaty. The treaty defines toxins as inert substances

created by “living organisms”; advances in recombinant

DNA technology, however, have rendered that definition

ambiguous because it is now possible to synthesize toxins.

Cells containing the enzymes essential to produce the toxins

can be cloned within a prolific bacterial strain. The cells can

then be broken open and the enzymes extracted, using a bio-

chemical purification process. The raw materials from

which toxins derive can then be placed in a test tube with the

enzymes, which will act on them, allowing the creation of

taxhn without a living organism.

Toxins might also be created in the laboratory using new

chemical building-block techniques. Substances are "built”

by taking the appropriate amino acids— the substances

which form all proteins—and attaching them in the proper

•equence. Although toxins are made up of highly complex

molecules, their synthesis may soon become possible.

An unclassified portion of a 1981 report prepared by

scientists at the Army’s Dugway Proving Ground, a site in

the Utah desert where much C.B.W. research and testing

have been conducted, states, “A more feasible use of DNA
than the creation of new pathogens is the cheap manufac-

ture of toxins. This is because toxins could probably be

uuuiufactured by newly created bacterial strains under con-

trolled laboratory conditions.”

Thus, not only are synthetic toxins not covered by the

treaty, they are cheap—a virtue that should appeal to

military men as maximally cost effective.

related recombinant DNA research. Findings were' to be

kept in an open file. In response to my requests for informa-

tion on all current projects, Beisel provided two supposedly

complete lists, one in February of this year and the other In

September. On the first list there were sixteen projects and

on the second there were thirty-seven.

Drawing on a variety of other sources and on material ob-

tained under the Freedom of Information Act, I discovered

that Beisel’s first list was grossly incomplete. The second

was better, but it still omitted at least six studies. Such omis-

sions violate stated D.O.D. policy. Among the studies not

included in Beisel’s lists is one on manipulation of

diphtherial toxin conducted by the U nifonnedJSecxic.^

University . Moreover, none of the advanced biotechnology

worTTbeing done by the Navy— including more than a dozen

gene-splicing studies and numerous hybridoma studies

—

appears in the Navy’s annual C.B.W. reports, an apparent

violation of Federal law.

There arc two possible and equally frightening explana-

tions for these discrepancies: The D.O.D. has a serious

bureaucratic problem (it defines C.B.W. work unclearly or

it has lost administrative control over these technologies).

Or the D.O.D. deliberately attempted to cover up the range,

depth or intent of the experiments.

The Soviet Bugaboo

Perhaps the most telling reason to suspect a cover-up is

that the D
;
O.D. fears the Soviet Union is conducting similar

C.B.W. research. Documents I have obtained under the

Freedom of Information Act reveal that, correctly or not,

the United States believes the Russians are making a major

effort to utilize genetic engineering techniques in developing

biological warfare agents.

NodUag to Hide

Defense officials frequently point to the unclassified

{

nature of B.W. research, including work with recombinant

|

DNA, as evidence that it does not violate the 1972 B.W.
' treaty.Many leading scientists accept that rationale. Yet in a

recent interview. Col. Robert Orton, chief of the Army’s

Nuclear-Biological-Chemical Defense Division, drew a

distinction between a generalized program, such as vaccine

:
development, and a “specific vulnerability.” As for the

former, he said, “We don’t classify any of that. It’s when
you get into something that might identify a specific

vulnerability of a member of the U.S. forces or of the U.S.

forces in larger scale, to something a potential enemy might

use, then we would classify it.” Translated from Army
jargon: Any militarily useful advance will be kept secret.

In 1981, the Department of Defense made an effort to

Hay the public's fears about the potential dangers of gene-

splicing. It designated the office of Dr. William R. Beisel,

deputy for science at the Army’s Infectious Disease In-

stitute, as the official repository of reports on all miiitary-
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A 1979 report prepared by the Army’s Foreign Science

Mid Technology Center, for example, cites statements by a

Soviet imigri named Mark Popovskiy in support of that

belief. According to the heavily censored document:

Some may doubt the truth of Popovjkiy's statements, but all

are supported, to a remarkable degree, by Information from

other sources. ... His remarks on (Soviet Academy of

Sciences Vice President Yu. A.) Ovchinnikov’s role in

pushing GE (genetic engineering] techniques for the develop-

ment of BW agents are backed by [censored] and possibly by

the unusually large orders for biocontained ultracentrifuges,

etc. There Is not a single statement made by Popovskiy that

can not be corroborated by some other source.

The report continues: "There may also be doubts about the

efficacy of recombinant DNA techniques for producing

tore effective pathogenic organisms for BW use [six lines

ensored]. It would have been hard to predict 10 years ago

the startling results achieved to date by these techniques."

Given the U.S. military’s desire to achieve superiority

over the Soviet Union in every area of military prepared-

ness, the prospect of the enemy’s taking the lead could have

injected new urgency into the biotechnology program. It

may not be coincidental that the D.O.D. first publicly

acknowledged its B.W. defense gene-splicing program

shortly after the Army’s report on Soviet work was prepared.

A Porous Treaty

The primary impetus behind the D.O.D.’s description of

its gene-splicing research as defensive in nature is the 1972

B.W. convention. Most nations of the world, including all the

major powers, are parties to the treaty, which is generally

presumed to bar the development of offensive biological

agents. But this treaty is riddled with loopholes, one of

which Is the ambiguous definition of "toxin," mentioned

earlier.

The treaty permits signatories to maintain agents for

"prophylactic" or "protective" purposes, but leaves to

each nation the task of deciding how large a stockpile it

needs. As the Arms Control and Disarmament Agency’s

spokesman wrote in a letter to the National Institutes of

Health's Office of Recombinant DNA Activities (ORDA),
which oversees all gene-splicing research in America,

"Laboratory, quantities of certain (B.W.] agents and toxins

might well be required for research and testing.” He was
careful to point out that these substances are not intended

for "defensive warfare, retaliation or deterrence.”

Nonetheless, according to Harvard^ Dr. Goldstein.

minu te amounts are suitable for sabotage^ so existing Mocks
could be considered a deterrent. When my F.O.l.A request

for information on the quantities of B.W. agents held at

Fort Dctrick , Maryland, was rejcctcd. Army spo kesm an
Lawrence Wa re explained that terrorists might be enticed to

s teal the samples i f thaljjata w a s_madcj u h 1 i c . I found that

raiionaleuneotnineing, given the extreme virulence o! many
B.W. agents. Since in some cases as few as ten bacteria can
cause an infection and a single drop of virus may contain

a trillion live organisms, terrorists could achieve their

purposes with almost any quantity they found, should they

choose to raid a heavily guarded Army lab in the first place.

While "development" of biological and toxin weapons Is

prohibited by the treaty, "research" on such weapons is

not. The terms are not defined, so the signatory nations

define them for themselves. The Reagan Administration in-

terprets "research" to exclude work on new offensive

agents. What’s more, the treaty does not prohibit nations

from exporting the results of their research to nonsignatory

nations for actual development. The Soviet Union has been

accused of providing Vietnam with the know-how for its

alleged "yellow rain" attacks.

The convention contains no mechanism for verifying

compliance, and there are no U.S. laws prohibiting the

development of new or "improved" weapons by industry or

academia. Historically, major C.B.W. developments, in-

cluding nerve and mustard gases, have been the direct result

of research from those quarters. The D.O.D. currently has

two biotechnology contracts with private companies, and

more are expected to be awarded.

At least some of the gene-splicing research projects I have

described, if carried to the development stage, would con-

stitute violations of the 1972 treaty. If detected, they would

cause widespread protests in this country and abroad, and

throw into question the United States’ adherence to any

future treaty. The result would be a severe blow to the pros-

pect of banning biological warfare, and to arms control in

general. But treaties can be violated secretly, or evaded by

the export of B.W. technology to nonsignatory nations^

Eyen when B.W. use is suspected, such as the "yellow

rain" case, noncompliance is difficult to prove. That is

because of the unique nature of most B.W. agents, which

break down or dissipate into the environment after use and

are often indistinguishable from indigenous microorganisms

or toxins. Of course, if the Pentagon could prove con-

clusively that the Russians were using recombinant DNA or

other biotechnologies to develop offensive B.W. agents, the

Administration could justify an all-out race to "catch

up’’— as it has done with nerve gas.

In any case, nations have often violated or seriously con-

sidered violating C.B.W. treaties when they have what they

deem compelling reasons. In 1944, Prime Minister Winston

Churchill came dose to drenching Germany in poison gas.

In 1936, in direct violation of a Geneva protocol pro-

hibiting chemical and biological warfare, the Italians used

mustard gas during their invasion of Ethiopia. The gas was

extremely effective against the primitively equipped and

trained Ethiopians (there were 15,000 casualties-), and

new methods of disseminating the gas. unavailable when

Italy ratified the Geneva accord in 1928, provided an

added incentive.

Similarly, the application of gene-splicing and hybridoma

technologies to this kind of warfare did not become known
until sears alter the 1972 treaty was signed. According to

SIPRI’s 1973 analysis, "If such !990s-type biological

weapons already existed in 1972, the BW convention would

Mtrcly not have been signed then; and just as there might

have been strong military pressure in 1972 against accepting

biological disarmament under such circumstances, so may
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there be strong military pressure in the 1990s to abrogate the

1972 convention.”

A Lack of Oversight

Gearly, international law is inadequate to curb biological

warfare in* general, and the use of gene-splicing to that

end in particular. What about U.S. law? Recombinant

DNA work in this country is regulated by the National In-

stitutes of Health; compliance with its guidelines is man-
datory for projects it funds but voluntary for the military

and private industry. The guidelines, administered by the

Office of Recombinant DNA Activities, are commonly
thought to eliminate virtually all risks associated with the

I

gene-splicing process.

But Robert L. Sinsheimer, chancellor of the University of

California at Santa Cruz and a biophysicist who played a

key role in developing the N.I.H. guidelines in 1975, fears

i

that a series of revisions since then have irrevocably weak-

ened them. “I think they’ve been diluted to a point where

they’re almost meaningless,” he told me.

The degree of protection the guidelines can provide

depends on the effectiveness of the oversight. The vast ma-

jority of recombinant DNA experiments are supervised by

local institutional biosafety committees (there is one at each

research facility registered with ORDA). A committee must

have at least five members, and at least two of those must not

be affiliated with the institution they supervise. A Recombi-

nant DNA Advisory Committee (RAC) of leading scientists

evaluates the most potentially dangerous or novel ideas and

reports the results to ORDA. But neither ORDA nor RAC
Is required to review the decisions of the local biosafety

i committees.

The Defense Department says its policy is to comply fully

with the N.I.H. guidelines, but that is open to question. By

chance, I learned recently of a serious violation by the

Army. According to Army records, the Illinois Institute of

Technology conducted gene-splicing research on nerve gas

•detoxification throughout 1982 without registering a local

committee with ORDA (it finally did so in October 1983).

In July 1982, a heated debate broke out within RAC.
Committee members Goldstein and Richard Novick of New
York’s Public Health Research Institute sought an amend-

ment to the guidelines, prohibiting “the construction of

biological weapons by molecular cloning.” The proposal

was rejected by the rest of the committee on the grounds

that the 1972 convention was already sufficiently broad to

cover that activity.

Yet William Gartland, director o f ORDA, says his agency

has never provided RAC with the De fense Department’s an-

nual C.B.W. reports— the only up-to-date pu blic record o f

the military’s actTvItlysTrTThc fieTd. 'To~Goldstein, who left

RAC in 1982, this is a serious sin of omission.
“How can

they (RAC) make an intelligent decision,” he asks, “if they

don*rimow wHai *s g'oirig~on?" Irf
i
[s en tlreh istory , the com -

mitteehas reviewed only one proposal for military research.

fn "October 1982~RAC3ppcoved-HaIvaird- 0mvcrsity2

proposal to clone the diphtherial toxin gene. Goldstein’s

concerns seem tcTgain credence upon reading the minutes

oT~thaT meetrh&r The comm ittee dealt exclusively with

the question of whet her such an ^^nment could be_cprL-.

ducted~safely, ignorin g diphtheria toxin’s potential use in

biological warfare and the implications of the experiment

for the^treaty.

The lack of proper oversight raises a more dangerous pos-

sibility— that the D.O.D. is concealing research w ith offen-

sive applications by devising related but more politically

palatable research goals.

A more vigilant eye on D.O.D. efforts in this emerging

field is thus badly needed. If the w-ork is wholly defensive—

and in today’s world some defense against C.B.W. attack is

justifiable— then placing all research under the direct con-

trol of the N.I.H. would be a first step toward insuring that

it stays defensive, of high quality and out of the D.O.D.’s

mischievous hands. But the only effective way to halt re-

search in biological warfare is to replace each nation’s weap-

ons apparatus with internationally-sponsored and Super-

vised defense laboratories. Only this will end the threat posed

by chemical and biological warfare. G
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(b) Th« Director ahalt exercise leader-

ship In assuring that differences of opin-

ion concernioi; arms control find dls-

ariimment policy and related matters are

resolved expeditiously anil shall take such

steps as may lie appropriate in order to

produce common fir harmonious action

among the agencies concerned.

Sec. 4. Research. With the advice anil

assistance of affected agencies, the Di-

rector shall develop and keep current a

comprehensive anil buluoced program of

research, development and othei studies

needed to lie conducted by or for the

Government for arms control and dis-

armament policy forniulution. The Di-

rector shall maintain a continuing in-

ventory of Federal activities related to

the planned program and advise the af-

fected agencies as to their respective par-

ticipations In the planned program In

order to produce harmonious action and

prevent duplication of effort. The Di-

rector shall periodically submit to the

Director of the llureau of the Budget

(now Director of the Office of Manage-

ment and Budget) a consolidated sched-

ule of such activities with assessments

of their respective programs by the re-

sponsible agencies, together with his

evaluations regarding these activities.

Sec. 5. Force and armament levels.

The Secretary of Defense shall keep the

Director Informed with respect to the

planning of armed forces levels and
armaments and. for consideration in

connection with such planning, the Di-

rector shall furnish the Secretary of

Defense statements of existing and pro-

jected arms control and disarmament
policies.

John F. Kennedy

Library References

United States <$=23. C.J.S. United States || 29, 30.

§ 2576 . Arms control impact information and analysis

Acceaa by Director to detailed Information of Government aicenclea

preparing les<«latlve or budgetary proponalat nature of

proponalMi applicable procedure*

(a) In order to assist the Director in the performance of his duties

with respect to arms control and disarmament policy and negotia-

tions, any Government agency preparing any legislative or budgetary
proposal for

—

(1) any program of research, development, testing, engineer-

ing, construction, deployment, or modernization with respect to

nuclear armaments, nuclear implements of war, military facil-

ities or military vehicles designed or intended primarily for the

delivery of nuclear weapons,

(2) any program of research, development, testing, engineer-

ing, construction, deployment, or modernization with respect to

armaments, ammunition, implements of war, or military facil-

ities, having

—

(A) an estimated total program cost in excess of $250,-

000,000, or

(B) an estimated annual program cost in excess of $50,-

000,000, or

(3) any other program involving technology with potential
military application or weapons systems which such Government
agency or the Director believes may have a significant impact
on arms control and disarmament policy or negotiations,

60
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shall, on a continuing basis, provide the Director with full and timely

access to detailed information, in accordance with the procedures

established pursuant to section 2575 of this title, with respect to the

nature, scope, and purpose of such proposal.

I'rnicram Miif>iiin«ii(, and recommendations bjr Director to National
Security Council, Oftlcr of Manuarment and nudget, and propoainjc

agency i requeata for nuthurliatlon or appropriation! contentai Informs*
tlon requeated by select Congressional committees

(b)(1) The Director, as he deems appropriate, shall assess and

analyze each program described in subsection (a) of this section with

respect to its impact on arms control and disarmament policy and
negotiations, and shall advise and make recommendations, on the

basis of such assessment and analysis, to the National Security Coun-
cil, the Office of Management and Budget, and the Government agen-

cy proposing such program.

(2) No request to the Congress for authorizations or appropria-

tions for

—

(A) any program described in subsection (a)(1) or (2) of this

section, or

(B) any program described ih subsection (a)(3) of this sec-

tion and found by the National Security Council, on the basis of

the advice and recommendations received from the Director, to

have a significant impact on arms control and disarmament poli-

cy or negotiations,

shall be transmitted without a complete statement analyzing the im-
pact of such program, either as an individual program or as an aggre-
gation of related programs, on arms control and disarmament policy
and negotiations. Any such statement transmitted in classified form
shall be accompanied by an unclassified version thereof.

(3) Upon the request of the Committee on Armed Services of the
Senate or the House of Representatives, the Committee on Appropria-
tions of the Senate or the House of Representatives, the Committee
on Foreign Relations of the Senate, or the Committee on Foreign Af-
fairs of the House of Representatives or the Joint Committee on
Atomic Energy, the Director shall, after informing the Secretary of
State, advise such committee on the arms control and disarmament
Implications of any program with respect to which a statement has
been submitted to the Congress pursuant to paragraph (2).

I'rahll»lt|»n of court* to eomprl (statutory performance or review adequacy
• f atntutory performance of Government agenclm or Director

(c) No court shall have any jurisdiction under any law to compel
the performance of any requirement of this section or to review the
•dequacy of the performance of any such requirement on the part of
®ny Government agency (including the Agency and the Director).

T «U.S.Ca.ft JSOt-Enq—4 61

[ 309 ]



Attachment II - Page 20

22 § 2576 FOREIGN RELATIONS Ch. 35

Pub.L. 87-297, Title III, § 36, as added Pub.L. 94-141. Title I. § 146,

Nov. 29, 1975, 89 Stat 758, and amended Pub.L. 95-338, § 1, Aug. 8,

1978, 92 Stat. 458; H.Res. 89. Feb. 5. 1979.

HUtorieal Not*

1970 Amendment. Sublet, (a)(3). Pub.

L. 03-338. | 1(1). lulmtltuteU “technology

with potential military application or

weiponi lyitemi” for “weapon! lyitemi

or technology”.

Subiec. (b)(2). Pub.L. 93-338, | 1(2),

added proviilom requiring requeiti to be

trammltted either ai an Individual pro-

grim or ai an aggregation of related

program!, and claiiiflcatlon requirement#

for trammltted itatementi.

Change ef Name. The name of the

Committee on International Relation! of

the Home of Repreientativei wn changed

to Committee on Foreign Affalri, effec-

tive Feb. S, 1079, by Home Reaolutlon

8S. 9<Uh Congreta.

Legislative Hlitery. For legliletlve

hlitory end purpoie of Pub.L. 04-141. ice

1973 L'.S.Code Cong, end Adm.Ncwi, p.

1382. See. alio. Pub.L. 93-338. 1878 U.8.

Code Cong, and Adm.Xewi, p. 1209.

§ 2577 . Verification of Arms Control Agreements

Report to Congreai

(a) It is the sense of the Congress that adequate verification of

compliance should be an indispensable part of any international arms

control agreement. In recognition of such policy and in order to

assure that arms control proposals made or accepted by the United

States can be adequately verified, the Director shall report to the

Congress, on a timely basis, or upon a request by an appropriate com-

mittee of the Congress

—

(1) in the case of each element of any significant arms control

proposal made to a foreign country by the United States, or

made to the United States by a foreign country, the determina-

tion of the Director as to the degree to which such element can

be verified by existing national technical means;

(2) in the case of any arms control agreement or treaty that

has entered into force, any significant degradation or alteration

in the capacity of the United States to verify the various com-
ponents of such agreement or treaty;

(3) the number of professional personnel assigned to arms
control verification on a full-time basis by each Government
agency; and

(4) the amount and percentage of research funds expended
by the Agency for the purpose of analyzing issues relating to

arms control verification.

Anumptloni ai (o Impeding of verification

(b) For purposes of paragraphs (1) and (2) of subsection (a) of
this section, the Director shall assume that all measures of conceal-
ment not expressly prohibited could be employed and that standard
practices could be altered so as to impede verification.

62
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These duties have placed heavy demands upon his time at Agency
headquarters here and at the negotiations in the field. Under the

[page 3]

circumstances, able assistance is invaluable to him. A number of

members of the committee have been serving as SALT advisers and
have visited the delegation in Geneva, both when Mr. Wamke was

in Geneva and when he was not. Several Members were impressed

by the able support Mr. Warnke is receiving from the other members
of the SALT cfelcgation, in particular the Alternate Chairman, Mr.
Ralph Earle II.

Tho Agency has become heavily Involved in the preparation of
various reports required by the Committee on such matters as con-

ventional arms transfers and nnns control impact. The Agency will

be responsible for preparation of nuclear nonproliferation assessment
statements in connection with United States nuclear exports, r.s re-

quired by the Nuclear Non-Proliferation Act of 1978.

'As their requirements expand, the Agency must be able to deal

effectively with such wide-ranging issues as chemical weapons con-
trol, strategic arms limitation, nuclear testing matters, nuclear export
controls, alternate nuclear fuel cycle technologies, conventional arms
control, and mutual and balanced force reductions in Europe. Careful
setting of priorities, as well as judicious management of limited per-

sonnel and monetary resources ai;c required. The committee hopes
that the Agency will prove, as it has in tho past, that it is equal to

tho challongo and that tho Agency will play an effective role among
those executive branch agencies involved in furthering the Nation*!
national security objectives.

Section-by-Sectiox Axaltsis

SECTION 1—ARMS CONTROL IMPACT STATEMENTS

Tin’s section makes certain changes in section 30 of the Arms Con-
trol and Disarmament Act. Section 36 sets forth procedures under
which tho executive branch provides arms control impact statements
with requests for authorization and appropriation of funds for nuclear

f

irograms and certain defense programs which exceed specified cost

cvels, ns well as technology and weapons programs which the execu-
tive branch decides may have a significant arms control impact.

In subcommittee, it was decided to change the language in regard to

programs the executive branch may examine and submit statements
under the provisions of Subsection*36(a) (3) from “weapons systems
and tcclmology” to “technology and weapons systems” toc'arifv’the ex-

pected coverage, so that thero would be no question that technology
with potential military application, rather than, simply, weapons
technology, could bo reviewed and reported upon under the legisla-

tion. Tho executive branch suggested the language “weapons systems
and technology with potential military applications.” The committee
preferred the clearer order approved by tho subcommittee but accepted

tho clarifying modifying phrase in regard to technology as completely

consistent with its objectives in changing tho section, so that the cov-

erage of Subsection 36(a) (3) will now bo “technology with potential

military application and weapons systems . .

1211
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The section also clarifies tho existing language in another important

regard by specifying that no request for authorizations or appropria-

tions shall be transmitted without a complete arms control impact

statement if one is required. The existing law says that such requests

(P«ge 4]

“shall include’’ a complete statement. This reformulation does not

change the requirement of law at all, but the committee believed that

clarification was necessary since the statements required by law were
submitted some seven weeks late this year. As a result, the Congress
has been denied use of printed, sanitized versions of these statements

during the critically important authorization and appropriation

process.

This section also allows the executive branch to submit statements
covering aggregates of programs, when appropriate. This change is

being made to allow grouping of closely related programs, as well

as generally related programs of clearly minimal arms control impact,

which might not be of interest in an arms control impact statement
context but for the fact they exceeded specified dollar ceilings. This
change is being mado to help relieve the executive branch of unneces-
sary work, so that attention may be devoted to programs meriting
serious attention in an arms control assessment context.

This section also requires that seven days elapse between submis-
sion of statements and Senate consideration of the legislation includ-

ing requests subject to statements. This is done to make certain that
the. executive branch takes care in providing all necessary statements
in a timely fashion and to ensure that the Senate will always have
at least a modest amount of time to weigh programs subject to

statements before reaching its decisions.

This section also requires that there bo an unclassified version of
any classified arms control impact statement. This requirement is

necessary to ensure early availability of these valuable statements
to the Congress and interested members of the public.**••*•#*«

[page 6J
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This section will require the Agency in future fiscal years to ac-

compan}' its requests for authorization with a detailed budget for
each bureau and functional catogory within each bureau. Senator
Glenn made it clear in offering this amendment that his purpose
was not in any way to criticize the Agency. Instead, the purpose
of the amendment is to provide tho committee with more detailed
and comprehensive information on how the Agency allocates its funds,
thus helping the committee to meet its oversight responsibilities. The
Agency will retain the ubility to change the operations of its bureaus
and to conduct such reorganizations as arc deemed necessary.

6KCTION «—sitorrr titi.f.

Thi s section provides that the amendment made bv the first section
of this act shall take offcct on October 1, 1978, and that the title shall

1212

[ 312 ]



Attachment II - Page 23

LEGISLATIVE HISTORY
P.L 94-141

contributin'; significantly to tho formulation and execution of U.&
arms control policies.

National Security Council

The legislation strengthens the status of the Agencv, first, by aug-
menting the status of its Director. It does so by formally establishing

him as principal adviser to the National Security Council on arms
control and disarmament matters. Thus, his role in relation to the NSC
is comparable to that of the Joint Chiefs of Stuff and the Director of
Central Intelligence Agency.
The Committee recognizes that many of the issues treated by the

NSC involve, directly or indirectly, arms control and disarmament
implications. Therefore, the Committee believes that this enhancement
of the Director’s relation to the NSC will help to assure fuller con-
sideration for the arms control aspects of all issues considered by the

NSC. Presently, the Director attends the NSC only by invitation.

Arms Control Impact Statement

Congress has a Constitutional responsibility to share in the formula-
tion of foreign policy. In order to fulfill that role properly and re-

sponsibly in the all-important area of proposed defonso programs, it

needs complete information—especiallv in terms of the impact of such
proposals on U.S. arms control and disarmament policy and_ negoti-
ations.

Thus, one key purpose of the legislation is to have a strengthened

[page 6]

and more effective Arms Control and Disarmament Agency partici-

pate irt a process of generating such information not only for the Con-

f
ress but for certain significant offices of the executive branch as well,

t would function in. the following staged procedure

:

(1) Any Government agenc}' preparing any legislative or budgetary

proposal for any program of research, development, testing, engineer-

ing, construction, deployment, or modernization for armaments, am-

munition, implements of war or military facilities would be rcauired

to. provide the Director ofACDA
?
on a continuing basis, with full and

timely access to detailed information on the nature, scope, and purpose
©f such programs.

(2 } On the basis of such information the Director would assess and

analyze each suck program with respect to its impact on arms control

and disarmament policy and negotiations.

(3)

On the basis of his assessment and analysis he would adrise and
make recommendations to the National Security Council, the Office of

Management and Budget, and the Government agency proposing the

program.

(4)

Any request to the Congress for authorization or appropriations
for any program within tho specified funding limits and, in addition,

any program found by the National Security Council, on the basis

pf the advice and recommendations from the Director of ACDA, to

have a significant impact on arms control and disarmament policy

and negotiations would include a complete statement assessing and
analyzing such impact.

(5)

Tjpon the request of any appropriate committee of Congress,
the Director, after informing tho Secretary of State, would advise

1400
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the Congress on the arms control and disarmament implications of

any program on which a statement has been submitted.

Programs affected would be those whose total estimated program

cost exceeds $250 million or $50 million annually. For weapons pro-

grams which fall below the $50 million annual limit and policy issues

with no expenditure as such, the legislation provides a discretionary

authority for the Director to make an arms control and disarmament

assessment and analysis identical to the procedure outlined above. The

intent in providing this discretionary authority to the Director, is

tp include programs which, regardless of cost, have a potentially sig-

nificant arms control impact. Included in this intent are items of a

‘‘seminal” nature, such as major philosophical or doctrinal changes

in defense posture or new weapons concepts in various stages of re-

search and development—any of which could have far-reaching im-

plications for arms control and disarmament poliey and planning.

As noted, Section 103 provides that any request to the Congress for

authorization or appropriations for such programs would include

a complete statement assessing and analyzing its arms control and
disarmament impact. Any auch statement containing confidential

or classified materials would be handled under an appropriate in-

junction, of secrecy. While Congress expects good fattn compliance
with these procedures by all agencies involved it will exercise care-

ful oversight review to assure effective operation of the procedure. At

[page 7]

the same time, it ie not the intention of Congress that there be any
judicial enforcement of these provisions or any judicial review with
respect to the adequacy of compliance with these provisions. Thus,
the legislation contains an express provision to that effect.

The advice and recommendations of tho Director furnished to vari-

ous executive branch offices would not be available to members of the
general public under the Freedom of Information provisions of Title 5

of the United States Code. At times, such advice and recommenda-
tions might include sensitive security information and accordingly
Nyould be classified and therefore exempted from disclosure by Sec-
tion 552(b) (1) (A). More generally, the advice and recommenda-
tions furnished to the executive branch offices by the Director is

the type of predecisional interagency advice furnished to assist in
the decisionmaking process which is exempted from public disclosure
bySection 552(b) (5).

Since tho impact statements would contain information which for
the most part is already gathered and analyzed by ACDA officials,

the Committee docs not believe this requirement should necessitate
additional personnel nor funding for tire Agency at this time.

Annual Acenct Report to Congress—Posture . Statement

As a complement to the arms control impact statement procedure,
the legislation also provides for an expanded Agency annual report
to Congress. Analogous to the annual “Posture Statement” provided
to Congress by the Secretary of Defense, the report would be extended
to inelmlo a cmupletc and analytical stacemenc of arms control and dis-

armament goals, negotiations, and activities as well 33 an appraisal of
the status and prospects of arms control negotiations and of arms con-
trol measures in effect. The intent is to once again provide Congress

1401
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ATTACHMENT II OF THE MINUTES OF THE FEBRUARY 6, 1984, MEETING OF THE

RAC REFERS TO THE ARTICLES:

"PATHOGENESIS OF SHIGELLA DYSENTERIAE 1 (SHIGA) DYSENTERY" LEVINE, M. M.

,

H. L. DUPONT, S. B. FORMAL, R. B. HORMICK, A. TAKEUCHI , E. J. GANGAROSA,

M. J. SNYDER AND J. P. LIBONATI. 1973. JOURNAL OF INFECTIOUS DISEASES , VOLUME

127, PAGE 261.

"SHIGELLOSIS DUE TO SHIGELLA DYSENTERIAE 1: RELATIVE IMPORTANCE OF MUCOSAL

INVASION VERSUS TOXIN PRODUCTION IN PATHOGENESIS" GEMSKI P. , JR., A. TAKEUCHI,

O. WASHINGTON AND S. B. FORMAL. 1972. JOURNAL OF INFECTIOUS DISEASES , VOLUME

126, PAGE 523.
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RESOLUTION

To express the conviction that engineering specific genetic traits into the

human germline not be attempted.

Whereas molecular biologists have recently succeeded in altering the sex

cells of a mammalian species through genetic engineering technology;

Whereas the new advances in genetic engineering technology now raise the

possibility of altering the human species;

Whereas the ability to design and program specific physiological character-

istics by engineering specific genetic traits into the sperm, egg, or embryo
of a human being represents a fundamental alteration in the way a human
being may be formed;

Whereas programming genetic traits directly into human sex cells subjects

the human species to the art of technological manipulation and architectural

design;

Whereas the redesign of the human species by genetic engineering
technology irreversibly alters the composition of the gene pool for all future
generations of human life;

Whereas engineering fundamental changes of human sex cells necessitates
that decisions be made as to which genetic traits should be programmed into
the human gene pool and which should be eliminated; and

Whereas no individual, group of individuals, or institutions can legitimately
claim the right or authority to make such decisions on behalf of the rest of
the species alive today or for future generations : Now, therefore, be it

Resolved
, That efforts to engineer specific genetic traits into the germline

of the human species should not be attempted.

For further information please contact:

Jeremy Rifkin
Foundation on Economic Trends
1346 Connecticut Avenue, N.W., Suite 1010
Washington, D.C. 20036
(202) 466-2823
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THE THEOLOGICAL LETTER

CONCERNING THE MORAL ARGUMENTS

AGAINST GENETIC ENGINEERING

OF THE HUMAN GERMLINE CELLS

For further information please contact:

Jeremy Rifkin

Foundation on Economic Trends

1346 Connecticut Avenue, N.W., Suite 1010
Washington, D.C. 20036
(202) 466-2823
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While the nation has begun to turn its attention to the dangers of nuclear

war, little or no debate has taken place over the emergence of an entirely

new technology which in time could very well pose as serious a threat to the

existence of the human species as the bomb itself. We are referring to

human genetic engineering. On July 22, 1982 the New York Times published

a major editorial entitled "Whether to Make Perfect Humans." It will soon

be possible, says the Times, to fundamentally alter the human species by

engineering the genetic traits of the sex cells — the sperm and egg.

Humanity's new found ability to engineer genetic traits could well lead to

the creation of a new species, as different from homo-sapiens as we are to

the higher apes. So grave is the threat of human genetic engineering that

the Times suggests that we consider "the question of whether the human

germline should be declared inviolable."

Programming genetic traits into human sex cells subjects the human species

to the art of technological manipulation and architectural design.

With the arrival of human genetic engineering, humanity approaches a

crossroads in its own technological history. It will soon be possible to

engineer and produce human beings by the same technological design

principles as we now employ in our industrial processes.

The wholesale design of human life, in accordance with technological pre-

requisites, design specifications, and quality controls, raises a fundamental

question. Nobel laureate biologist Dr. Salvador Lauria puts the question in
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its most succinct context when he asks "When does a repaired or manufac-

tured man stop being a man. ..and become a robot, an object, an industrial

product?"

The debate over genetic engineering is similar to the debate over nuclear

power. For years the nuclear proponents argued that the potential benefits

of nuclear power outweighed the potential harm. Today an increasingly

skeptical public has begun to seriously question this basic presumption.

In a similar vein, proponents of human genetic engineering argue that the

benefits outweigh the risks and that it would be irresponsible not to use this

powerful new technology to eliminate serious "genetic disorders." The New

York Times editorial board correctly addressed this conventional scientific

argument by concluding in its editorial that once the scientists are able to

repair genetic defects "it will become much harder to argue against adding

genes that confer desired qualities, like better health, looks or brains."

According to the Times
,
"There is no discernible line to be drawn between

making inheritable repairs of genetic defects, and improving the species."

Once we decide to begin the process of human genetic engineering, there is

really no logical place to stop. If diabetes, sickle cell anemia, and cancer

are to be cured by altering the genetic make-up of an individual, why not

proceed to other "disorders:" myopia, color blindness, left handedness.

Indeed, what is to preclude a society from deciding that a certain skin color

is a disorder?
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As knowledge about the genes increases, the bio-engineers will inevitably

gain new insights into the functioning of more complex characteristics, such

as those associated with behavior and thoughts. Many scientists are already

contending that schizophrenia and other "abnormal" psychological states

result from genetic disorders or defects. Others now argue that "antisocial"

behavior, such as criminality and social protest, are also examples of

malfunctioning genetic information. One prominent neurophysiologist has

gone so far as to say "there can be no twisted thought without a twisted

molecule." Many sociobiologists contend that virtually all human activity is

in some way determined by our genetic make-up and that if we wish to

change this situation, we must change our genes.

Whenever we begin to discuss the idea of genetic defects there is no way to

limit the discussion to one or two or even a dozen so called disorders

because of a hidden assumption that lies behind the very notion of

"defective." Ethicist Daniel Callahan penetrates to the core of the problem

when he observes that "behind the human horror at genetic defectiveness

lurks. ..an image of the perfect human being. The very language of 'defect,'

abnormality,' 'disease,' and 'risk,' presupposes such an image, a kind of

proto-type of perfection."

The question, then, is whether or not humanity should "begin" the process of

engineering future generation of human beings by technological design in the

laboratory.

What is the price we pay for embarking on a course whose final goal is the

"perfection" of the human species?
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First there is the ecological price to consider. It is very likely that in at-

tempting to "perfect" the human species we will succeed in engineering our

own extinction. Eliminating so called "bad genes" will lead to a dangerous

narrowing of diversity in the gene pool. Since part of the strength of our

gene pool consists in its very diversity, including defective genes, tampering

with it might ultimately lead to extinction of the human race. It should be

recalled that in the 1950’s genetic modifications were made in wheat strains

to create bumper crops of "super wheat." When a new strain of disease hit

the fields, farmers found that their wheat was too delicate to resist. Within

two years, virtually the entire crop was destroyed.

We have no doubt that a similar effort to "perfect" the human species by

eliminating the so called bad genes would prove equally destructive. This

simple biological fact is so patently obvious that one begins to wonder why it

is so conveniently ignored by so many of the "experts" in the scientific

community. Even Dr. Thomas Wagner, the scientist at Ohio University who

is responsible for the first successful transfer of a gene trait from one

mammalian species to the embryo of another mammalian species, has gone

on record as being opposed to genetic engineering of the human germline

cells because of the potentially devastating effect that such narrowing of

genetic diversity might have on the ability of the human species to survive

in the future. Dr. Wagner says,

It is a terrible mistake to make a permanent, heritable change,

even if it appears to be for the better, in a human being's

genetic make-up. We don't know what the future brings, and
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we don't understand fully the process of evolution. Any

species of animal needs a certain degree of diversity, some of

which appears negative, in order for it to survive into the

future. I don't think we should be manipulating the genetic

material beyond the individual generation of the human

involved.

Then there is the question of eugenics to carefully consider. Eugenics is the

inseparable ethical wing of the Age of Biotechnology. First coined by

Charles Darwin's cousin, Sir Francis Galton, eugenics is generally cate-

gorized into two types, negative and positive. Negative eugenics involves

the systematic elimination of so-called biologically undesirable character-

istics. Positive eugenics is concerned with the use of genetic manipulation

to "improve" the characteristics of an organism or species.

Eugenics is not a new phenomenon. At the turn of the century the U.S.

sported a massive eugenics movement. Politicians, celebrities, academic-

ians and prominent business leaders joined together in support of a eugenic's

program for the country. The frenzy over eugenics reached a fever pitch

with many states passing sterilization statutes and the U.S. Congress passing

a new emigration law in the 1920's based on eugenics considerations. As a

consequence of the new legislation, thousands of American citizens were

sterilized so they could not pass on their "inferior" traits and the federal

government locked its doors to certain emigrant groups deemed biologically

unfit by then existing eugenics standards.

While the Americans flirted with eugenics for the first thirty years of the
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twentieth century, their escapades were of minor historical account when

compared with the eugenics program orchestrated by the Nazis in the 19 30's

and 40' s. Million of Jews and other religious and ethnic groups were gassed

in the German crematoriums to advance the Third Reich's dream of elimin-

ating all but the "Aryan" race from the globe. The Nazis also embarked on a

"positive" eugenics program in which thousands of S.S. officers and German

women were carefully selected for their "superior" genes and mated under

the auspices of the state. Impregnated women were cared for in state

facilities and their offspring were donated to the Third Reich as the

vanguard for the new super race that would rule the world for the next

millenium.

Eugenics lay dormant for nearly a quarter of a century after World War II.

Then the spectacular breakthroughs in molecular biology in the 1960's raised

the spectre of a eugenics revival once again. By the mid 1970's, many

scientists were beginning to worry out loud that the potential for genetic

engineering might lead to a return to the kind of eugenics hysteria that

swept over America and Europe earlier in the century. Speaking at a

National Academy of Science forum on recombinant DNA, Ethan Signer, a

biologist at MIT, warned his colleagues that

this research is going to bring us one more step closer to

genetic engineering of people. That's where they figure out

how to have us produce children with ideal

characteristics. ..Last time around, the ideal children had

blonde hair, blue eyes and Aryan genes.

[ 325 ]



Attachment III - Page 11

(7)

The concern over a re-emergence of eugenics is well founded but misplaced.

While professional ethicists watch out the front door for tell tale signs of a

resurrection of the Nazi nightmare, eugenics doctrine has quietly slipped in

the back door. The new eugenics is commercial not social. In place of the

shrill eugenic cries for racial purity, the new commercial eugenics talks in

pragmatic terms of medical benefits and improvement in the quality of life.

The old eugenics was steeped in political ideology and motivated by fear and

hate. The new eugenics is grounded in medical advance and the spectre of

extending the human life span.

Genetic engineering, then, is coming to us not as a threat, but as a promise;

not as a punishment but as a gift. And here is where the true danger lies. If

the Brave New World comes, it will not be forced on us by an evil cabal of

self-serving scientists and Machiavellian politicans. On the contrary, what

makes opposition to the Brave New World so difficult is the seductive path

that leads to it. Every new advance in human genetic engineering is likely

to be hearalded as a great stride forward, a boon for humankind. Everyone

of the breakthroughs in genetic engineering will be of benefit to someone,

under some circumstance, somewhere in society. And step by step, advance

by advance, we human beings might well choose to trade away the

spontaneity of natural life for the predictability of technological design until

the human species as we know it is transformed into a product of our own

creation; a product that bears only a faint resemblance to the orginal.

How important is it that we eliminate all the imperfections, all the defects?

What price are we willing to pay to extend our lives, to insure our own

health, to do away with all of the inconveniences, the irritations, the
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nusances, the infirmities, the suffering, that are so much a part of the

human experience? Are we so enamored with the idea of physical

perpetuation at all costs that we are even willing to subject the human

species to rigid architectural design? Is guaranteeing our health worth

trading away our humanity?

What is the price we pay for medical advance, for securing our own physical

well being? If it means accepting the idea of reducing the human species to

a technologically designed product, then it is too dear a price.

Ultimately, there is no security to be found in engineering the human

species, just as we have now learned that there is no security to be found in

building bigger, more sophisticated nuclear bombs.

Perhaps, if we had taken the time to look at the long range implications of

our work in nuclear physics forty years ago, we might well have decided to

restrict or prohibit the research and development of nuclear weaponry.

Today we have the opportunity to look ahead and envision the final logical

consequences of our work in genetic engineering. The question is whether

we will choose to do so.

It is our hope that this resolution will represent a watershed in our thinking

concerning science and technology. For the first time, it affirms the right

of humanity to say no to the application of its own scientific knowledge.

Just because something can be done is no longer an adequate justification

for assuming it should be done or that it can't be stopped from being done.
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We believe we have a sacred obligation to say no when the pursuit of a

specific technological path threatens the very existence of life itself.

It is with this thought in mind that we now turn to you for support of this

resolution.

In deciding whether to go ahead or not with human genetic engineering we

must all ask ourselves the following question. Who should we entrust with

the authority to design the blueprints for the future of the human species?

In the words of the Nobel laureate biologist George Wald, "Who is going to

set those specifications?"

Human genetic engineering presents the human race with the most

important political question it has ever had to contend with. Who do we

entrust with the ultimate authority to decide which are the good genes that

should be engineered into the human gene pool and which are the bad genes

that should be eliminated?

Today the ultimate exercise of political power is within our grasp; the

ability to control the future lives of human beings by engineering their

characteristics in advance; making them a hostage of their own architectur-

ally designed blueprints. Genetic engineering represents the power of

authorship. Never before in history has such complete power over life been

a possibility. The idea of imprisoning the life span of a human being by

simply engineering its genetic blueprint at conception is truly awesome.

Aldous Huxley's spectre of a biologically designed caste system with its
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alphas, betas, gammas and deltas looms on the horizon. Our society must

now ponder whether to give sanction to this fundamental departure in how

human life is formed. In examining this issue, we would ask everyone to

consider one simple question. Would we trust the Congress of the U.S. with

the ultimate authority to decide which genes should be engineered into the

human gene pool and which should be eliminated? Would we entrust the

executive or judicial branch with such authority? Or the corporations and

the marketplace? Or the scientists and the medical community?

Who do we designate to play God? The fact is, no individual, group, or set of

institutions can legitimately claim the right or authority to make such

decisions on behalf of the rest of the species alive today or for future

generations.

Genetic engineering of the human germline cells represents a fundamental

threat to the preservation of the human species as we know it, and should be

opposed with the same courage and conviction as we now oppose the threat

of nuclear extinction.

We would like your support for this proposed resolution to prohibit the

engineering of genetic traits into the germline of the human species.
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Whether to Make Perfect Humans
The rapid advance of genetic engineering raises

a question fundamental to the nature of man: Should

inheritable alterations to the human gene set be per-

mitted? Unfortunately, genetic engineers, resentful

of recent public debate over the health hazards of

gene splicing, seem more interested in quietly per-

fecting their craft than in collaborating in a new in-

quiry into its consequences.

Biologists have already attempted to repair the

genetic defect that causes the blood disease beta-

thalassemia by introducing copies of the normal
gene into a patient’s bone marrow cells. The tech-

nique does not yet work, but in time, it or others will.

Changing the genes in the ordinary cells of the body
presents no special problem because, like any other

surgical intervention, the change dies with the

patient.

But researchers are already contemplating a

more thorough cure for genetic disorders, that of

correcting the defective gene in a person’s germline
cells— the eggs or sperm. Repairs of this sort repre-

sent an altogether novel change because they would
be passed on to the patient’s descendants.

On first impression, that sounds like the finest

kind of medical advance. It might, for instance,

allow eradication within a generation of such
scourges as sickie-ceil anemia. But consider some
possible consequences.

There are a finite number of human genes and
therefore a lesser number of genes that are some-
times defective. Maybe a genetic package could be
developed containing nurmal copies of ail such
genes. V/hat if all children received such a package
as routinely as vaccinations, creating a physically
perfect population? Might not so large a change
alter the species? Might it even create a new spe-

cies, bearing in mind how minute a difference there
seems to be between our DNA and that of our near-
est relatives, the higher apes?

Theologians may have doubts about making

man perfect; should not biologists share them, even

if for rather different reasons?

Repairing a defect is one thing, but once that is

routine, it will become much harder to argue against

adding genes that confer desired qualities, like bet-

ter health, looks or brains. There is no discernible

line to be drawn between making inheritable repairs

of genetic defects, and improving the species.

The question is not whether but when such

genetic change will become possible. There are no

evident limits to the powerful tools that molecular

biologists now have available. Once the biological

machinery is completely understood, we are likely

to be able to tinker with it.

•

At the request of three church groups, the Presi-

dent’s Commission for the Study of Ethical Prob-

lems is considering the implications of genetic engi-

neering for human existence. It may get little help

from biologists; despite having gained all they

wanted during the recent discussion of health haz-

ards, they mistrust the public’s capacity for rational

debate and don’t want genetic engineering to again

become the focus of attention.

Other Government agencies have exhaustively

studied the immediate issues, including risk and in-

dustrial applications. The commission, if it wishes to

make a unique contribution, will look at the longer-

term aspects. In particular, the question of whether
the human germline should be declared inviolable

deserves close attention.

Such a restriction will probably prove unjusti-

fiable. But deliberate manipulation of the human
germline will constitute a watershed in history, per-

haps even in evolution. It should not be crossed sur-

reptitiously, or before a full debate has allowed the

public to reach an informed understanding of where
scientists are leading. The remaking of man Is worth
a little discussion.
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The Rules for Reshaping Life
The genetically engineered strain of giant

mouse announced recently shows the surprising

easd with which researchers can effect changes in

living organisms. Though it is just a matter of time
before such interventions become technically feasi-

ble in humans, the issue has received remarkably
little public discussion from the biologists who are

fast developing the tools for reshaping the handi-

work of evolution.

This silence prompts a closer look at a recent at-

tempt by the President’s bioethics commission to

address the problems raised by the prospect of

human genetic engineering. Its study was requested

by three church groups, which warned that “those
who would play God will be tempted as never be-

fore." But the commission concludes only that there

are no ethical or religious reasons to stop the re-

search— a drastic measure that few would contem-
plate. Its only objection "is to “the hybridizing of

human beings with other living things to create par-

tially human creatures.”

Genetic engineering is certainly proceeding
rapidly, and religious leaders expressed an under-

standable anxiety. But they provided no focus for

their apprehension. Their theologians advised the

commission that gene-splicing technology was not in

itself irreligious and may be rightfully used to har-

ness nature for human benefit.

What, then, is the problem? The commission
wisely holds that humanity cannot be expected to

“turn its back on what is probably one of the great-

est technological revolutions in history." Yet it ac-

knowledges that the "awesome power" of the new

technology is like letting the genie out of the bottle.

Manipulation of human genes, it notes, may one day
provide a means for redressing the natural lottery of

inheritance: Will everyone assert a right to genetic
equality? Will the socially rich use the new tech-

nology to become genetically richer?

The genie must emerge, but how can it best be
controlled? The only restriction the commission pro-

poses, on human-animal hybrids, is both too late and
too soon. Too late because, in one sense, the first step

has already been taken: human genes have been in-

serted into bacteria to produce insulin and other use-

ful substances. Too soon because no one yet contem-
plates designing mermaids or centaurs.

A more imminent place to control the genie
would be to prohibit inheritable alterations to the

human gene set. Repairing genes in body cells is

under active study; the next step is to aim the gene
repair at the reproductive cells. The case for encour-
aging such therapy is that the remedy would benefit

both the individuals and their descendants. Yet it is

hard to distinguish between repairing a defect and
enhancing normal functions. The commission dis-

cerns the danger of a drift toward "perfecting”
human beings once this door is opened, but offers no
suggestion for addressing the danger.

The commission has boldly vetoed animal-
human hybrids, which are on no one’s agenda, but
has tiptoed around the more concrete issues. Let
mermaids be free of bans, at least until someone has
serious plans for creating them. The more tangible

problem is whether to permit heritable changes to

the human gene set.
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FOUNDATION ON ECONOMIC TRENDS
1346 Connecticut Avenue, NW, Suite 1010 Washington, DC 20036, (202) 466-2823

FOR IMMEDIATE RELEASE For more information:

Monday, February 6, 1984 Beth Bogart 202/745-0707

Marylin McDonald 202/466-2823

"ARMS CONTROL IMPACT STATEMENT" REQUESTED

FOR DOD TOXIN EXPERIMENT

Washington, D.C. — The Recombinant DNA Advisory Committee (RAC) — the govern-

ment's principal genetic-engineering regulatory authority — was formally requested to

table action on a Defense Department request to clone a "Shiga toxin" (a gene-mutation

experiment) until an Arms Control Impact Statement (ACIS) has been done on this new

technology, as required by federal law.

The formal request to the National Institutes of Health's RAC asked that an ACIS be

completed to comply with Section 36(a) (3) of the Arms Control and Disarmament Act

which requires an analysis of any "program involving technology with potential military

application."

The Shiga toxin experiment has such potential because, according to renowned scientists

in the field, there is no adequate way to properly distinguish between peaceful uses of

deadly toxins and military uses.

RAC members have previously noted that recombinant DNA experiments being conducted

by various branches of the U.S. armed forces have the "potential" to be used in slightly

altered or modified form for weapons development.

Such weapons development would be in violation of the 1972 treaty signed by the United

States which unconditionally bans biological warfare experimentation.

The formal request to RAC demanding an ACIS on the Shiga toxin experiment was signed

by Paul Warnke, former director of the Arms Control and Disarmament Agency and chief

negotiator for SALT II; Rep. Ron Dellums (D-CA), chairman of the House Armed Services

Committee's subcommittee on installations and facilities; Admiral Gene LaRocque,

director, Center for Defense Information; Herbert Scoville, former deputy director of
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science and intelligence for the CIA, and former Arms Control and Disarmament Agency

assistant director for science and technology; Richard Falk, professor of international law

at Princeton University; Marcus Raskin, Institute for Policy Studies and former member of

the National Security Council's special staff during the Kennedy Administration; and

Jeremy Rifkin, president of the Foundation on Economic Trends and author of Algeny
,
a

critique of genetic engineering.

"The fact is, we have known for several years now that recombinant DNA technology is a

powerful tool: one that could be used for mass destructive purposes," Rifkin said at the

RAC meeting today. "As far back as 1976, the Federation of American Scientists stated:

'The world must begin to face a biological proliferation threat that might, before long,

rival that of nuclear weapons.' These warning signals suggest that a full review of DOD

(Defense Department) experiments using recombinant DNA technology is in order," he

said.

"In authorizing the Shiga experiment and other similar experiments, the RAC becomes an

active participant in the final uses to which this work is put," Rifkin said. The Defense

Department has argued that many of its DNA-related experiments are designed to produce

useful vaccines, but experts agree "there is but a very thin line — if any — between such a

defensive system (allowed by the arms control treaty) and any prohibited offensive

system," in the words of former RAC member Dr. Richard Goldstein of the Harvard

Medical School.

Rifkin noted that "Shiga dysentery" is pandemic to Central America.
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PUBLIC AND SCIENTIFIC AFFAIRS BOARD

AMERICAN SOCIETY FOR MICROBIOLOGY
1913 I Street, N.W.
Washington, D. C 20006
Telephone: Cooe 202, 833-9680

ilHl
March 30, 1984

The Honorable Albert Core, Jr.

1131 Loagworth House Office Building
Washington, D.C. 20515

Dear Representative Gore:

This letter is intended to serve a dual purpose. First, we wish to express

our appreciation for the time and trouble taken by Mr. Robert B. Nicholas

to visit with several members of the Public and Scientific Affairs Board
(PSAB) of the American Society for Microbiology (ASM) during the recent
annual meeting of the ASM in St. Louis, Missouri. He used the occasion to

describe your proposal for a President's Commission on the Human
Application of Genetic Engineering and to discuss testimony presented at

the hearings you conducted June 22, 1983 on environmental implications of

genetic engineering. Mr. Nicholas is an articulate, persuasive advocate of
your causes. He proved enjoyable as well as interesting and informative to

talk with, and we hope there will be future opportunity to meet with him
and again discuss issues of mutual interest.

Our second reason for writing relates to the article published by Drs. K.

L. Giles and H. C. M. Whitehead in the journal Plant and Soil in 1977,
which you brought to the attention of Dr. Wyngaarden for review and com-
ment. The article was the subject of discussion by the Recombinant DNA
Advisory Committee (RAC) at its February 6, 1984 meeting, and we questioned
its significance when we talked in St. Louis with Mr. Nicholas. However,
our opinion at the time was more instinctive than informed, and it was
apparent that the Giles and Whitehead report was deserving of further
study.

In reading the article, it was quickly evident that the investigations of
Giles and Whitehead left much to be desired in terms of experimental design
and statistical control. The limits of confidence assignable to their
results were indeterminant. However, a need to assess their significance
was obviated when we found by searching the literature a later article,
published by Giles with Dr. I. K. Vasil, which reports that controlled
experiments yielded results quite different from those Giles published pre-
viously with Whitehead. A copy of the relevant pages of the Giles and
Vasil article is enclosed for your information.
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Representative Albert Gore, Jr. -2- Harch 30, 1984

We were reassured by the Giles and Vasil study, which credits the destruc-
tion of seedlings by the fungus to premature inoculation rather than to

genetic engineering. Nevertheless, we determined the present location of
Giles and spoke with him by telephone to be certain our understanding of
his work was correct. He expressed concern that his early studies were
distorted by others and could recall no one except ourselves who took the

time and trouble to search the literature and was familiar with his later
report.

Although Giles and we concur in the opinion that there is need for caution,
it appears that his 1977 article with Whitehead should not be cited as

reason to delay reasonable efforts to use advances in molecular genetics to

solve societal problems and promote human well-being.

The issue of environmental implications of genetic engineering is of great
concern to microbiologists. We welcome this opportunity to be helpful and

thank you for your consideration.

Sincerely yours,

David Pramer, Ph.D.

Chairman, Committee on

Environmental Microbiology, PSAB

yiaAjAfrt d). jdajLuOUHn^.

Harlyn 0. Halvorson, Ph.D.

Chairman, Public and Scientific
Affairs Board, ASM

enclosure

cc

:

Dr. Morris Levin
Mr. Robert B. Nicholas
Dr. James Wyngaarden

[ 335 ]



Attachment IV - Page 3

ATTACHMENT IV OF THE MINUTES OF THE FEBRUARY 6, 1984, MEETING OF THE

RAC CONTAIN THE ARTICLE: "NITROGEN FIXATION AND PLANT TISSUE CULTURE"

GILES, K.L. , AND I.K. VASIL, 1980. IN PERSPECTIVES IN PLANT CELL AND

TISSUE CULTURE (I.K. VASIL ED.) ACADEMIC PRESS.
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DEPARTMENT CF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
LARGE-SCALE REVIEW WDRKING GROUP1

MINUTES OF MEETING

FEBRUARY 7, 1984

The Large-Scale Review Working Group of the Recombinant DNA Advisory Ccrmittee
(PAC^ was convened for its sixth meeting at 9:00 a.m. on February 7, 1984, in
Building 31, Conference Roan 6, at the National Institutes of Health, 9000
Rockville Pike, Bethesda, Maryland 20205. The meeting was open to the public.
Dr. Robert McKinney (Chair) presided. The following were present for all or
part of the meeting.

Working group members:

Manuel Rarbeito
Morris Levin
Kathryn Mahaffey
Gerald McGarrity

A cormittee roster is

Ad hoc consultant:

Robert McKinney
Henry Miller
Sue Tolin
Elizabeth Milewski

(Executive Secretary)

attached (Attachment I).

Debra Hunt, Duke University

National Institutes of Health staff:

Emmett Barkley, OD
John Irwin, OD

Others:

Irene Brandt, Eli Lilly & Company
Theodore DeLoggio, Pennwalt Corporation
Gerry Elman, Biotechnology Law Report
Ernest Falke, Environmental Protection Agency
Jack Fowle, Environmental Protection Agency
Carol Gronbeck, Genentech, Inc.

Anne Hollander, Environmental Protection Agency

lrnhe Working Group is advisory to the RAC, and its recommendations should
not be considered as final or accepted .
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J. Haspodka, Wyeth Laboratories
James Jones, National Institute for Occupational Safety & Health
Roger Johnson, Genetic Engineering News
John Keene, Abbott Laboratories
Yoshibumi Kcmeda, University of Tokyo
A^qer Langlykke, Genex Corporation
D. S. Mabry, Pfizer, Inc.

Max Marsh, Eli Lilly & Company
Kenneth Martinez, National Institute for Occupational Safety & Health
Charles Morin, Burditt & Calkins
William Muth, Eli Lilly & Company
Elio Passaglia, National Bureau of Standards
LaVaughn (\ieen, Biotechnology News
William Reed, Corn Products Company
Marvin Rogul
Mark Segal , Environmental Protection Agency
Joseph Van Houten, Schering-Plough Corporation
Patricia Williams, F-D-C Reports, Inc.
James Wu, Hoffman LaRoche, Inc.
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Dr. Robert McKinney, Chair, called the meeting of the Large-Scale Review Working
Group to order at 9:15 a.m., February 7, 1984. Dr. McKinney introduced the ad
hoc consultant, Ms. Debra Hunt of the University of North Carolina to the
workinq group. Dr. McKinney then recounted the history of the proposal which
the RAC had remanded to the working group for consideration.

Dr. McKinney said Dr. Irving S. Johnson of Lilly Research Laboratories, a
division of Eli Lilly and Company, proposed that procedures be modified for

experiments involving more than 10 liters of culture of "exempt" organisms,
i.e., those listed in Appendix C of the NIH Guidelines for Research Involving
Recombinant DNA Molecules. Specifically, Dr. Johnson proposed the following
two changes in the Guidelines:

1. Delete statements in all sections of Appendix C that refer to large-scale
experiments, viz: "Large-scale experiments (e.g., more than 10 liters of
culture) require prior IBC review and approval. (See Section III-B-5)."

2. Modify Section III-B-5 to read as follows:

"III-B-5. Experiments With Non-Exenpt Organisms Involving More Than 10

Liters of Culture. The appropriate containment will be decided by the
IBC. Where appropriate, the large-scale containment recommendations of
the NIH should be used (See Appendix K)."

Dr. McKinney said this proposal was reviewed by the RAC at its September 19,

1983, meeting. During the 30 day comment period (prior to the meeting) one
comment was received from a RAC member; this comment was discussed by the RAC at
the September 19 meeting. The comment encouraged the RAC to reject the proposal
and to retain the current provisions of the Guidelines for the following reasons:

"The current Guidelines provide adequate guidance for establishing
containment levels and reflect practices appropriate to these levels.
They provide institutions and the NIH the necessary degree of over-
sight for activities involving large-scale research or production with
organisms containing recombinant DNA. This oversight is viewed as
essential for activities in which the NIH is a participant. In addi-
tion, the experiments exempted under Appendix C of the Guidelines are
recommended to be conducted under PI physical containment conditions.
This equates with Pl-LS for research or production quantities in excess
of 10 liters."

The RAC generally supported this position.

In response to this letter. Dr. Max Marsh of Eli Lilly and Company offered an
alternative revision of the Guidelines (Attachment II) and suggested to the
RAC that the issue be remanded to the Large-Scale Review Working Group for
review. He specified two areas of large-scale cperations that Eli Lilly and
Company wished to see reviewed : (1) the types of filters used in the air exhaust
system, and (2) handling of large-scale cperations outside of the fermenters.
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Dr. Max Marsh of Eli Lilly arri Company told the working group Eli Lilly was

proposing this modification as the organisms listed in Appendix C do not pre-

sent significant risks to the operators or to the environment. Dr. Marsh

said the cost of the equipment required to achieve ccmplete containment, as

currently required by Appendix K, is significantly higher than the cost of

equipment normally used in fermentation. Thus, there is a processing and an

economic advantage in not requiring absolute aerosol containment in large-scale

operations using these organisms. He emphasized that each manufacturer would
be liable for any effects associated with its product.

Dr. Marsh said the Eli Lilly and Company would use discretion in determining
containment conditions . If a gene product were highly toxic, tight containment
would be employed to protect the operators

.

Dr. Marsh suggested that a fourth containment category, Pi-Exempt Large-Scale
(Pl-ELS ) might be introduced to apply to organisms listed in Appendix C.

Alternatively language permitting seme flexibility in the interpretation of
Pl-LS might be added to the Guidelines.

Dr. Marsh said the data Eli Lilly and Company had supplied in support of their
proposal show that aerosolization of EL_ coli K-12 in a production atmosphere
is minimal under deliberate spill conditions; e.g., there is no major contami-
nation of the environment or the atmosphere in the vicinity of the production
process

.

Dr . Gerard McGarrity pointed out that these data were generated using an E.

coli K-12 host-vector system. The proposal, however, requests modification
of Pl-LS conditions as applied to cerevisiae and asporogenic EL_ subtilis
host-vector systems as well as to E. coli.

In addition. Dr. McGarrity thought the language of the proposal was vague. He
preferred that the proposal specify the procedures to be modified.

Dr. Emmett Barkley of the NTH Division of Safety, vho had helped to draft
Appendix K, said Pl-LS conditions were not intended to require absolute contain-
ment. Indeed, it was envisioned that under Pl-LS viable materials would in
seme cases have to be processed outside of the primary fermentation vessel.
For this reason, Appendix K-II-A states that the material shall be handled in
a closed system or other primary containment equipment and the word ''minimized''
indicates that absolute containment is not required at that step. He felt
the language describing Pl-LS is flexible with the exception of the word
"prevents" in Section K-II-D. Appendix K-II-D specifies that:

"Exhaust gases removed from a closed system or other primary containment
equipment shall be treated by filters vhich have efficiencies equivalent
to HEPA Filters or by other equivalent procedures (e.g., incineration) to
prevent the release of viable organisms containing reccmbinant ENA mole-
cules to the environment."
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Dr. Barkley thought use of the word "prevents" in Appendix K-II-D was inappro-
priate. Appendix K-II-D specifies that exhaust gases must be passed through a
HEPA filter, and a HEPA filter is 99.97 per cent efficient for particles three-
tenths of a micron or larger.

Dr. Barkley thought the efficiency limits for processing viable materials under
.P1-I5 should be of the order of those obtained with laminar flow biologic safety
cabinets and HEPA filters. Dr. Marsh said particular emphasis was placed in
early RAC discussions on the reguirement to inactivate the fermentation before
transfer fran primary containment. The term "primary containment" was inter-
preted bo mean hard pipe connections between the fermentor and subsequent
processina units, and centrifuges had to be contained.

Dr. McGarrity asked an Eli Lilly representative to describe the facilities
meetinq the Pl-LS specification as ccmpared to facilities used in conventional
fermentations. Dr. Marsh replied that under Pl-LS containment the entire
fermentor system must be closed. The agitator seals must all be double sealed
and operated under steam pressure. The lines must be welded or a validated
pressure fitting sealing process must be used. Exhaust gases must be trapped,
condensed and burned or passed through redundant filters.

Dr. Mahaffey asked if Eb_ coli had been used in conventional fermentation
processes. Dr. Marsh replied that several years ago Eli Lilly produced
I/-asparaginase through FL_ ooli fermentation. At that time Eli Lilly used the
employee protection procedures utilized in antibiotic production.

Dr. Mahaffey asked Dr. Marsh to describe the operator protection procedures
designed by Eli Lilly for use under conventional operation conditions.
Dr. Marsh replied that Eli Lilly and Ocmpany have operator training programs
for every process. Training is dependent on (1) the particular process with
which the operator is involved, and (2) the requirements of the process.

Dr. William Muth of Eli Lilly and Company said aerosols will be generated at
two points inside the plant in conventional production facilities: (1) at
the agitator seal, and (2) in the sampling process. A well-ventilated workplace
appears to protect the worker as these aerosols are quickly diluted

.

In the case of contained Pl-LS fermentors , the agitator seal is very carefully
constructed . The seal is a double mechanical seal wdth steam under pressure
between the two seams. Samples are taken in a closed fashion at Eli Lilly
facilities. Dr. Muth said aerosols also form out of the vent stack. If a
thousand cubic feet of air passes into a fermentor, a thousand feet of air
canes out; this exhaust air is vented cut of the stack. At Eli Lilly air
vented out of the fermentor passes through a series of four air treatments;
the lf)12 calculated reduction in organisms is cumulative across the four units.
Each exhaust filter has a non-sterile side where condensate accumulates.
Condensate also accumulates during the sample-taking procedure. These conden-
sates are taken by hard pipe to a condensate collection tank. The condensate
is sterilized before disposal.
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Dr. McGarrity asked Dr. Muth to describe exhaust filtration procedures.

Dr. Muth said most organizations use two filters, either a wet/dry filter or a

dry only filter and one or the other combinations of these filters. Seme

organizations use a filter and an incinerator. Meet facilities, however,

employ a pair of sterilizing grade units in the exhaust system to handle the

volume of air passed through a 10,000 gallon fermentor. Such filters represent

a considerable expense. A Deminic-Hunter filter, for instance, consists of

sixty 24- inch cartridges set in a large housing.

Dr. McKinney asked how much air would pass through such a filter. Dr. Muth

replied that the amount of air depends on the age of the fermentation. Early
in the process, less air is required; characteristically most fermentation
plants would operate on a volume of air per volume of medium per minute. For
a 10,000 gallon tank, that is approximately 1,500 to 2,500 standard cubic feet

per minute (SCFM) . Dr. McKinney observed that under such conditions, a large
number of organisms could be discharged to the atmosphere. Dr. Muth said other
processes are used in the exhaust line in addition to filters. At Eli Lilly
the first process consists of a a mechanical coalescer vhich throws the air
into a cyclonic flow. Large particles are dropped out and returned, sterilely,
to the fermentor. Behind the coalescer, in series, is a coalescing filter
which removes droplets. Together, the coalescer and coalescing filter remove
99.9% of the organisms. Dr. McKinney noted that this procedure is equivalent
to the use of a HEPA filter.

Mr. Barbeito asked Dr. Muth whether Eli Lilly facilities are built for a specific
purpose or whether they are multipurpose. Dr. Muth replied that each product
is anticipated to have a specific plant. Mr. Barbeito said such use contrasts
with use of a research laboratory; a laboratory will have multiple uses over a
number of years. Mr. Barbeito asked if the data produced by Eli Lilly (Attach-
ment II) were generated in an actual test run. Dr. Marsh replied the data
were generated in a "dunmy run," i.e., the host vector system without the
reccrribinant gene was tested.

Dr. McGarrity said industry's primary concerns appear to be with the language
of Appendix K-II-B and K-II-D. He asked if the problems encountered with this
language were unique to Eli Lilly manufacturing procedures. Dr. Muth thought
these issues were germaine to most production companies.

Dr . McKinney noted that some data on organism survival in aerosols and on sur-
faces had been sent to the working group for their information (Attachment III),
and that Schering Corporation had supplied seme additional information (Attach-
ment IV). Dr. McKinney said Ms. Hunt would present additional data^ on survival
of recombinant DNA containing organisms in aerosols to the working group.

Ms. Hunt said that she had compared the aerosol survival of one recombinant
E. coli host-vector system and a wild type E^ coli at two relative humidities
7*45% and 70%) and room temperature. She had also compared one HV1 B. subtilis
host-vector system.

^Thesis presented as part of the requirements for Dr.FH at Lhiversity of North
Carolina School of Public Health, Chapel Hill, NC, May 1984, Debra Long Hunt.
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The organisms tested included Eh coli CS10 which is a wild-type strain, the
EK-1 host system Eb_ coli HB101, and strain HB101 with the pBR beta T plasmid
(HBlOl-pBR0T) . Plasmid pBRgT is a pBR-322 plasmid into which has been cloned,
in the ampicillin resistance gene, DNA complementary to beta tubulin. The
following subtilis strains were also tested: B^_ subtilis BR151, and BR151
with the plasmid pHV14 (BR151-pHV14) . Plasmid pHV14 was constructed by ligating
plasmid pBR322 with plasmid pC194. In B_^ subtilis hosts, the plasmid expresses
chloramphenicol resistance.

Ms. Hunt said preliminary laboratory characterization of the EL_ coli organisms
shewed that HB101 and HBlOl-pBRBT require certain nutrients for replication on
aqar medium.

A second characteristic of HB101 and HBlOl-pBRBT was their decreased grewth rate
compared to the wild-type CS10 when the organisms were grown in a shaking
water bath at 37 degrees Centigrade. Strains HB101 and HBlOl-pBRBT grew at a
reduced rate and reached logarithmic phase later than wild type strain CS10.
HBlOl-pBRBT qrew at a reduced growth rate ccmpared to HB101.

Ms. Hunt said Eh coli HB101 contains a recanbination-deficient mutation vhich
results in increased sensitivity to ultraviolet light (UV). Strains HB101 and
HBlOl-pBRBT demonstrated increased UV sensitivity ccmpared to the wild-type
F. coli CS10 strain with HBlOl-pBRB T demonstrating an even greater sensitivity to
UV lioht than HB101.

Thus, results of preliminary tests indicated that HB101 and HBlOl-pBRBT are
more debilitated in a laboratory environment than wild-type CS10. HBlOl-pBRBT
demonstrated an even greater disadvantage than HB101 under these conditions.

Ms. Hunt described the aerosol test system. She said aerosols of the test
organisms were dispersed within a static chamber consisting of a modified Hot
Pack incubator. The chamber volume was 842 liters. Air of the desired
temperature and humidity flowed through a fiberglass filter (FG-50) into the
aerosol chamber. The air was dispersed through the aerosol chamber by a
dispersion fan. When the desired temperature and humidity were attained within
the aerosol chamber, the fan was turned off and all of the dampers closed.

A three- jet Collison nebulizer produced the test aerosol. The suspension
fluid is drawn frem the bottom of the reservoir and impacted onto the side of
the glass jar. Large particles reflux back dewn into the reservoir while
smaller particles are released through the spray outlet. Pre-trial particle
sizinq experiments revealed a mean particle size of 2.49 microns vhen organisms
were aerosolized in their growth broths. This particle size is well within
the respirable ranqe, and it has been estimated that 97 percent of particles
of 2.6 microns or less will contain zero to one organism per droplet. The
aerosal was sampled by all qlass impingers (AGI) at 5 time intervals within
one hour.

Ms. Hunt said organisms contained within the air stream are impinged into a
liquid collection medium. The sampling liquid is diluted and plated on agar
medium.
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Ms. Hunt said organism survival was calculated in percent biological recovery,

a ratio of percent viable recevery and percent physical recovery. The fluores-

cent tracer uranine was added to the bacterial suspension before aerosolization

as a control to calculate physical loss. The uranine was also collected in

all qlass impinqer (AGI) samplers and analyzed by a fluoremeter.

Ms. Hunt then presented data generated at 45 percent relative humidity and

room temperature. She said samples of aerosolized organisms were taken at

two, five, ten, arrJ thirty minutes after aerosolization. As might be expected,

the wild-type strain. Eh coli CS10, survived better than both Eh subtilis

BR151 and Eh coli HB101. Eh subtilis BR151 and BR151-pHV14 survived aerosoli-

zation somewhat better than E. coli HB101 although this was not statistically

siernificant. BR151 survived aerosolization better than BR15l-pHV14.

At 45 percent humidity and room tonperature, Eh_ coli HB101 rapidly decreased

within the first few minutes after aerosolization. In fact, no viable Ek_ coli

HB101 oraanisms were detected after five minutes following aerosolization.

However, HB.lOl-pBIRBT survived better than HB101, with small but detectable
levels of HBlOl-pBRffo observable after 30 minutes following aerosolization.

Ms. Hunt then presented data generated at 70 percent relative humidity and
room temperature . At 70 percent relative humidity, there was no significant
difference between the aerosol survival of the wild-type Eh_ coli CS10 and
HB]01 for up to 30 minutes after aerosolization. However, Eh_ coli HBlOl-pBRfiT,

survived siqnificantly better than Eh_ coli HB101 and wild-type Eh_ coli CS10
for up to the 30 minutes after aerosolization.

Ms. Hunt hypothesized that perhaps pBF$T may code for excretion of beta tubulin
to the periplasmic space, as the pBR-322 plasmid expresses ampicillin resistance
by excretion of beta lactamase to the periplasmic space, and the cDNA encoding
for beta tubulin is inserted within the ampicillin resistance gene. If beta
tubulin is excreted to this space, its presence may protect the organism.

Alternatively she suggested that as pBR T expresses tetracycline resistance,
the appearance of additional membrane proteins of 14,000, 17,000, and 34,000
daltons associated with tetracycline resistance may affect membrane structure
and stability. A recent Russian study demonstrated increased aerosol survival of
E. coli K-12 after transfer of the pSA-50 plasmid into the organism. The study^
correlated increased survival to appearance in the outer membrane of two pro-
teins of molecular weights of 70,000 and 80,000 daltons encoded by the plasmid.

Ms. Hunt said the E. coli strains were examined for retention of plasmid func-
tion after aerosolization at 70 percent relative humidity. Aerosolized E.

coli HRIOl-pBRBT were sampled and grown on media either containing (tet+ )

^Koniukhov
,

v. G., M. E. Liaiman, L. Likhoded, and L. A. Maltseva, 1982. Analysis
of the basic protein fractions of the outer membrane in Eb_ coli strains differing
in survivability in air. Zh. Mikrobiol . Epidemiol. Immunobiol. 1:54-58. [English
Abstract!

.
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or lacking (tet
-

) tetracycline. This procedure showed that a substantial
portion of the bacteria had lost their functioning plasmids. However, at 45
percent humidity, no difference in numbers of colonies on tet+ and tet“ media
was seen. Ms. Hunt hypothesized that the effects of aerosol ization at higher
humidities, may affect either cellular processes that specifically inhibit the
tetracycline-resistant mechanisms, or damage the plasmid itself either by
excision of the gene segments or by replication errors. At lew relative
humidities the decrease in organism survival due to dehydration may be so
rapid that other effects are masked

.

At 70 percent relative humidity, no difference in survival between Bacillus
subtilis BR151 or BR151-pHV14 is seen. Both strains rapidly decreased 99
percent in survival within five minutes of aerosolization.

In summary, bacterial survival in aerosols under different environmental
cord itions may vary depending on specific organism characteristics. These
characteristics should be considered in developing control measures.

Ms. Hunt said the unexpectedly high survival of EL_ coli HB 101-pBRBT at 70
percent relative humidity necessitates evaluation of survival advantages
conferred upon the host by each specific reccmbinant plasmid. Such evalua-
tions would not only provide information for designing proper environmental
control measures, but might be useful to those interested in increasing airbom
stability, such as producers of bacterial pesticides.

Following Ms. Hunt's presentation. Dr. McGarrity asked Dr. Math how the treat-
ment of exhaust gases in conventional fermentations differs from exhaust gas
treatment in fermentations using reccmbinant organisms. Dr. Mith replied that
in conventional fermentations there are no filters in the exhaust lines.
Dr. Tolin asked Dr. Muth if he knew the relative humidity in the exhaust lines.
Dr. Muth said he suspected the relative humidity is 100%. He said Eli Lilly
performs the first two exhaust gas treatments at ambient temperature. The
temperature is then raised above the dew point for passage through the dry-

filters .

Drs. Levin, McKinney, and Tblin agreed the word "prevents" in Appendix K-II-D
is too restrictive for vsork with the organisms listed in Appendix C.

Dr. McKinney said that the word is inapprepriate in that the efficiency of
HEPA filters is 99.97 per cent for particles three-tenths of a micron or larger.

Dr. Miller offered the following proposals:

1. that the word "minimizes" be substituted for the word "prevents" in Appendix
K-II-D, and

2 . that a statement of the following type be addressed to the RAC:

"The Guidelines should be amended to explicitly permit latitude by the
IBC in interpreting Appendix K-II, A through F. Such a decision by the
IBC should be based on data on the given host-vector combination to be
fermented. This alteration in the Guidelines may be acconplished by
amending Appendix C-II, III, IV or Appendix K."
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Pr. Tblin suggested that. Appendix C be modified: Appendix C currently applies

to laboratory experiments. She suggested the second paragraph of Appendix C—II,

C-III and C-IV might read:

"For these exempt experiments, PI physical containment conditions are

recamended ; for large-scale experiments, Pl-LS is recommended.

Dr. Levin felt the Eli Lilly proposal was vague and that if any language is

modified, the working group should specify the minimum amount of data the IBC

would review. Dr. Miller said the organisms listed in Appendix C are benign,

and the procedures employing them are subject to the regulatory reviews of

agencies such as OSIA, FDA, etc.

Dr. Levin suggested that the data submitted to the IBC should be equivalent to

the data presented to the working group. Dr. Miller disagreed; he thought the

conditions would vary fran case to case. Dr. McKinney felt the duties and

oblioations of the IBCs are defined in the Guidelines.

Dr. Tolin refined her preposed language to read:

"For these exempt experiments in the laboratory, PI physical containment
conditions are recommended . For large-scale fermentation experiments

with exempt organisms, Pl-LS physical containment conditions are recom-
mended . However, following review by the IBC of appropriate survival
data for the particular host-vector systems, certain alternatives may be
recommended .

"

Dr. Miller suggested that the phrase "by the IBC" be deleted from the pro-
posed language. Dr. McKinney asked if the proposal should limit the type of
data reviewed to "survival" data. Dr. Miller suggested that if the modifier
"survival" is used before "data" the phrase should read "survival and other
data." He felt data characterizing the organism were also important.
Dr. folin agreed.

Dr. McGarrity felt any preposed modifications should be introduced into Sections
Appendix K-II-B and K-II-D rather than into Appendix C.

Dr. Tolin moved that the following new paragraph be added to Appendix C-II,
C-III, and C-IV:

"For large-scale fermentation experiments, Pl-LS physical containment
conditions are recommended. However, following a review by the IBC of
appropriate data for the host-vector system, seme latitude in the appli-
cation of Pl-LS requirements outlined in Appendix K-II-A through K-II-F
is permitted, provided operator exposure and environmental losses are
minimized .

"

Dr. Muth asked if a reference to this language should be included in Appendix K.
Dr . McKinney suggested that a reference be added to the end of Appendix K-I

.

Dr. Tolin suggested the following sentence be added to the end of Appendix K-I:
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"The Pl-LS level is recommended for experiments involving exempt host-
vector systems described in Appendix C.

"

Or. Milewski suggested that the language might read:

"For experiments involving exenpt host-vector systems, see Appendix C.

"

She suggested a second possibility would be to add the phrase "see Appendix C"
after the third sentence of Appendix K-I. Drs. McKinney and Tolin agreed.

Dr. Tolin then read her three part motion:

1. The second paragraph of Appendix C-II, Experiments Involving E. coli
K-12 Host-Vector Systems; Appendix C-II I, Experiments Involving Saccharo-
myces cerevisiae Host-Vector Systems ; and Appendix C-IV, E xperiments
Involving Bacillus suhtilis Host-Vector Systems ; would read as follows:

"For these exempt laboratory experiments, PI physical containment condi-
tions are recommended."

2. A paragraph would be added following the second paragraph of Appendix C-II,
Appendix C-II-I, and Appendix C-IV. That paragraph would read as follows:

"For large-scale fermentation experiments Pl-LS physical containment
conditions are recommended. . However, following review by the IBC of
appropriate data for a particular host-vector system, same latitude in
the application of Pl-LS requirements as outlined in Appendix K-I I-A
through K-II-F is permitted provided operator exposure and environmental
losses are minimized."

3. Additional language would be added to the fourth sentence of Appendix K-I,
Selection of Physical Containment Levels . That sentence would read as
follows

:

"The Pl-IS level of physical containment is required for large-scale
research or production of viable organisms containing recombinant DMA
molecules which require PI containment at the laboratory scale (See
Appendix C) .

"

Mr. Barbeito suggested the word "personnel" be substituted for "operator."
Personnel would encompass all workers in the facility as well as people walking
in the street. Dr. Muth said any individual working in the Eli Lilly production
area has operator training; these individuals might include maintenance, house-
keeping personnel, pecple who transport materials, etc. Dr. Tolin accepted
Mr. Barbeito' s proposed modification.

Dr. McKinney suggested that the phrase "personnel and environmental exposures
be rminimized" be substituted for the phrase "operator exposure and environ-
mental losses are minimized. Dr. Levin questioned the definition of "minimized."
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Dr. McGarrity asked what constituted "environmental loss." Dr. Muth said

environmental loss referred primarily to aerosols; it could occur at exhaust

vents or when materials are transferred frcm vessel to vessel. Dr. Tolin said

she would delete the phrase "provided personnel and enviromental exposures

are minimized" from her proposed motion.

Dr. Mahaffey expressed concern about the protection afforded operators should

the word "personnel" be deleted

.

Dr. Miller seconded Dr. Tolin' s motion. Dr. McGarrity called the question.

Dr. McKinney reminded the group that any language accepted by the working

group would be a recommendation to the RAC. The language would be published

in the Federal Register , considered by RAC and acted on by the NIH. By a vote

of six in favor, none opposed and no abstentions, the working group accepted

Dr. Tolin' s motion vhich reads as follows:

"1. The second paragraph of Appendix C-II, Experiments Involving E. coli
K-12 Host Vector Systems ; Appendix C-III, Experiments Involving
Saccharcrryces cerevisiae Host-Vector Systems ; and Appendix C-IV,

Experiments Involving Bacillus subtilis Host-Vector Systems ; would be
modified to read as follows

:

'For these exempt laboratory experiments, PI physical containment
conditions are recommended .

'

"2. A paragraph would be added following the second paragraph of Appendix
C-II, Appendix C-III, and Appendix C-IV. That paragraph would read
as follows:

'For large-scale fermentation experiments Pl-LS physical contain-
ment conditions are recommended . However, following review by
the IBC of appropriate data for a particular host-vector system,
seme latitude in the application of Pl-LS requirements as outline
in Appendix K-II-A through K-II-F is permitted.'

"3. Additional language would be added to the fourth sentence of Appendix
K-I, Selection of Physical Containment Levels . That sentence would read
as follows:

'The Pl-LS level of physical containment is required for large-
scale research or production of viable organisms containing
recombinant ENA molecules vhich require PI containment at the
laboratory scale (See Appendix C)

. '

"

Dr. Miller then moved that the word "minimizes" be substituted for the word
"prevents" in Appendix K-II-D of Appendix K-II, Pl-LS Level . Dr. Miller inter-
preted minimize to mean the greatest efficiency obtainable by a recognized
procedure. Dr. McGarrity seconded the motion.
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Dr. McKinney thought this motion recognized the fact that the HEPA filter does
not absolutely prevent release of organisms into the environment.

Dr. Tblin asked if Appendix K-III-D and K-IV-D should also be so modified.

Dr. McKinney felt the concept "prevent" should be cperative in these sections
vvhich apply to P2-LS and P3-LS; through the combined use of HEPA filters and
incinerators release can be prevented.

By a vote of four in favor, two opposed, and no abstentions, the working group
recommended the proposed modification be published in the Federal Register and
forwarded to RAC for consideration.

"Section Appendix K-II-D would read

:

'Appendix K-II-D. Exhaust gases ranoved frcm a closed system
or other primary containment shall be treated by filters
vhich have efficiencies equivalent to HEPA filters or by
other equivalent procedures (e.g., incineration) to mini-
mize release of viable organisms containing recombinant ENA
molecules to the environment . '

"

Dr. McKinney adjourned the sixth meeting of the Large-Scale Review Working
Group at 12:10 p.m. on February 7, 1984.
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Respectively submitted,

9 ( 9 ^/
Irate

y fAi'l tMj-l
Elizabeth Milewski, Ph .D.

Executive Secretary

lAlo* ,984-

Date Robert. W. McKinney, Fh
.
p.

Chair /

Large Scale Review Working Group
Recombinant DISA. Advisory Carmittee

I hereby certify that, to the best of my
knowledge, the foregoing Minutes are
accurate and complete
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rExecutive Secretary Note: The following paragraphs were added after the
minutes were signed in order to complete the description of the results obtained
by Ms. Hunt.

At the two minute sampling point following aerosolization at 45% humidity and
roan tanperature, 40% of Eh coli CS10 survived, 0.0006% of HB101, 0.013% of
HB101-pBR3T, 2.1% of B. subtilis BR151, ard 0.02% of BR151-pHV14. At the
thirty minute time point following aerosolization, 0.25% of Eh coli CS10
survived, 0% of HB101, 0.001% of HBlOl-pBRBT, 0.05% of B. subtilis BR151, and
0.0024% of BR1 5 l-pHV14

.

At the five minute sampling point following aerosolization under 70% humidity
and room temperature, 6.38% of E. coli CS10 survived, 6.9% of HB101, and 30.2%
of HBlOl-pBRBT. At the 30 mirute time point following aerosolization, 1.3% of
E. coli CS10 survived, 0.7% of HB101 and 2.09% of HBlOl-pBRBT.

At the five minute sampling point following aerosolization under 70% humidity
and roan tenperature, 1.5% of B. subtilis BR151, and 1.2% of BR151-pHV14 survived.
At the thirty minute time point following aerosolization, 0.4% of B. subtilis
BR151 and 0.4% of BR151-pHV14 survived.]
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fJU'ty

Lilly Research Laboratories
A Division of Eli Lilly and Company

307 Easl McCarty Sired

Indianapolis. Indiana 'I6?8‘.

(317)261-2000

September 14, 1983

Dr. William J. Gartland, Jr.

Director, Office of Recombinant
DNA Activities

National Institute of Allergy and

Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Bill:

As we indicated in yesterday's discussion, we are submitting herewith another
proposal for consideration by the RAC. This will provide an alternative to

the proposed amendment submitted on May 23. In light of comments received
from Dr. McKinny and others, it seems clear that such an amendment would be

very unlikely to receive a recommendation for approval. Because this issue of

conducting manufacture of products of recombinant DNA technology with host-
vector systems that have been shown not to present a significant risk to

health or the environment remains under whatever constraints the guidelines
may be interpreted to impose, we would prefer not to withdraw the proposed
amendment. Rather, we would suggest that the committee refer it to the Large
Scale Working Group where a thorough study of the proposal and its implica-
tions for production processes may be carried out. In fact, it may be of some
importance to note that Appendix K was introduced as "Physical Containment for

Large Scale Uses of Viable Organisms Containing Recombinant DNA Molecules" by

publication in the Federal Register on April 11, 1980. These original recom-
mendations have not undergone any significant changes in content since that

time. Meanwhile, however, there have been five revisions of the Laboratory
Guidelines, with considerable relaxation of several containment features.

Our strong concern for operator and environmental safety centers on the fact
that the hazard posed by the large scale growth of exempt organisms lies not
with the effects of application of recombinant DNA technology but with the

presence of E. coli endotoxin. For example, the attached report (1) of the
GMAG contains a "worst case" estimate of the maximum amount of a physiologi-
cally active gene product which could be produced if all E. coli in the
intestinal tract were synthesizing and secreting it. The amounts would
represent at most a small fraction of the endogenous levels of hormones like
insulin or growth hormone or other highly active protein. Accordingly, we
have examined historical data, as well as producing workplace data of our
own, to evaluate operator exposure and environmental losses where careful
manufacturing technique is followed but absolute containment is not
maintained. These results indicate that:
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1. Oral doses of 1 billion to 10 billion E. col

i

-K 12 cells given to
human volunteers did not produce adverse symptoms and were
cleared from the intestinal tract in 4-6 days (2).

2. Less expensive but highly effective filters could be used to
minimize losses of bacteria in the exhaust gases of fermenters
in place of the HEPA quality filters currently employed:

The reduction in entrained, aerosolized E. coli exiting recombinant fermentors
via the exhaust air stream caused by leaving a mechanical coalescer (cyclone)
and a coalescing filter (Balston) in place was examined. The accompanying
data was included in our original submission to the RAC entitled, "Request for
Lowering of Containment Level and Exception to the Ten-Liter Volume Limit for
Culture of a Recombinant Organism". These documents were Lilly Protocols 24,

25, and 25A, also called ORDA 1001, 1005 and 1007, respectively, and submitted
from June, 1979 through April, 1980.

In all experiments reported, air samples were taken for 10 minutes at air flow
of approximately 0.44 SCFA per minute.

Mechanical Coalescer (Cyclone)

Experiment I

Before 5.00 X 10 s org/SCFA
After 5.50 X 10 4 org/SCFA

Remova

1

4.45 X 10 s org/SCFA (89% removal)

Coalescing Filter (Balston)

Experiment IIA

Before 5.68 X 10 3 org/SCFA
After 7.50 X 10° org/SCFA

Remova

1

5.67 X 10 3 org/SCFA (99.87% remova 1

)

Experiment IIB

Before 5.90 X 10 4 org/SCFA
After 0 org/SCFA

Remova

1

>5.90 X 10 4 org/SCFA ( 1 00% remova 1

)

Experiment I IC

Be f o re 1 . 75 X 10 4 org/SCFA
After 0 org/SCFA

Remova 1 >1 . 75 X 10 4 org/SCFA ( 1 00% remova 1

)
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Experiment I ID

Before 1.93 x 10 3 o rg/SCFA
After 0 org/SCFA

Removal >1.93 X 10 3 org/SCFA (100% removal)

Expe riment IIE

Before 8.20 X 10

2

org/SCFA
After 2.8 X 10° org/SCFA

Removal 8.19 X 10 2 org/SCFA (99.97% removal)

As these data show, two relatively inexpensive exhaust air treatment devices
can dramatically reduce the level of entrained microorganism in the exhaust
air stream. By placing these devices in series in the exhaust line, then
greater than 99.98% of the entrained cells are effectively maintained within
the fermentor. We, thus, have succeeded in "minimizing" the aerosol formed in

the exhaust gas and have provided data to support an amended Appendix K-II-D
guideline that currently requires that gases be filtered with HEPA quality
filters or equivalent procedures to prevent the release of viable organisms .

. . to the environment.

3. Workplace ventilation conditions are sufficient to protect operatorsrom appreciable aerosol inhalation even above sizeable spills of^coj_-K12 suspensions. The level of aerosol formation caused byspills of various sizes was examined. The site chosen to do theexperiment was the production fermentor house, second floor since
ventilation, which is normally good throughout the buildinq, is

on°th is ?Ur
hlS fl °° r ' Also

’ the relative humidity is normally high

S 1

]?
° f ° m1

’ 10 ml
> 100 ml

> and 1000 ml (3 x 10 9 organisms/ml)
(spilled from height of 48 inches and of 10 second duration) weremonitored with air impingers (which operate at an air flow of 0.44
Ol-M) set 30 and 60 inches above the spill and offset to one side by 12inches. Each spill was replicated twice. Sampling occurred for fiveminutes.
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Or. William J. Gartland, Jr.

September 14, 1983

Page 4

The sensitivity of this system is as follows:

1 organism detected on total of 3 plates plated with the undiluted

impingement fluid.

Thus: 1.0 organism per 0.3 ml = 3.3 organisms per ml fluid.

Liquid volume of impinger = 50 ml

.

Thus: 3.3 organisms per ml x 50 ml = 165 organisms impinged.

0.44 SCF air tested per min x 5 min sampling period.

Thus: 165 organisms per 2.2 SCF air tested = 75 organisms per ft 3

air.

Minimum sensitivity = 75 E. col

i

per ft 3 air.

The challenge was estimated to contain 3.2 x 10^ E. col

i

per ml.

Results :

The only sample to show E. coli was the 30 inch monitoring station

above a 1000 ml spill. Each plate contained 1, 2, and 2 organisms

which calculates out to 375 organisms per ft 3 air. It is important

to note that the 60 inch monitoring station showed no detectable
E. col i

.

The new proposal consists of a clarifying addition to the paragraphs in

Appendix C that provide IBC's with authority to approve large scale experiments
with the exempt host-vector systems. We believe that such clarification will

avoid several difficulties which could arise from the interpretive aspects of

Section III B-5 - e.g., whether or not it is "appropriate" to require Pl-LS
containment for a particular large scale production protocol. The example we

have chosen to illustrate in the proposals is one which could represent a

significant process advantage in many recombinant DNA large scale procedures
utilizing exempt host-vector systems:

Proposal to Modify Appendix C

The statements relating to large scale experiments under Appendix C— II,

C— III, and C-IV should be extended to read as follows:
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"Large scale experiments (e.g., more than 10 liters culture)

require prior IBC review and approval (See Section III —B—5 - ) . Since

these host-vector systems are exempt from the guidelines at the

laboratory level and have been shown not to represent a significant
risk to health or the environment, some latitude in the application
of the Pl-LS containment requirements as outlined in Appendix K-II-A
to F is permitted. For example, at the discretion of the IBC,

certain large scale transfer and processing operations may be carried
out beyond the fermentaton state with viable recombinant organisms
provided operator exposure and environmental losses are minimized."

Sincerely yours.

Max M. Marsh
Research Advisor
Secretary, Lilly Institutional

Biosafety Committee

References attached: (1) GMAG Note 14, September 1982

(2) S.L. Gorbach, J. Infectious Diseases

137, 615-23 (1978)

cc: Ms. I. M. Brandt
Dr. I. S. Johnson
Dr. G. J. McGarrity
Dr. R. W. McKinney
Dr. W. L. Muth
Dr. B. Talbot
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ATTACHMENT II OF THE MINUTES OF THE FEBRUARY 7, 1984, MEETING OF THE

LARGE-SCALE REVIEW WORKING GROUP IS COMPOSED OF:

"THIRD REPORT OF THE GENETIC MANIPULATION ADVISORY GROUP, REVISED

GUIDELINES FOR THE CATEGORISATION OF RECOMBINANT DNA EXPERIMENTS,"

GMAG NOTE NUMBER 14, SEPTEMBER 1982, HER MAJESTY'S STATIONARY OFFICE,

LONDON.

"RECOMBINANT DNA: AN INFECTIOUS DISEASE PERSPECTIVE." SHERWOOD L.

GORBACH 1978, JOURNAL OF INFECTIOUS DISEASES , VOLUME 157, NUMBER 5,

PAGES 615-623.
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Attachment III

ATTACHMENT III OF THE MINUTES OF THE FEBRUARY 7, 1984, MEETING OF

THE LARGE-SCALE REVIEW WORKING GROUP IS COMPOSED OF:

"ASSESSING PHYSICAL CONTAINMENT IN RECOMBINANT DNA FACILITIES."

EDEN FISHER AND DAVID LINCOLN 1984, RECOMBINANT DNA TECHNICAL

BULLETIN , VOLUME 7, PAGES 1-7.

"STUDIES ON RELEASE AND SURVIVAL OF BIOLOGICAL SUBSTANCES USED

IN RECOMBINANT DNA LABORATORY PROCEDURES." M. A. CHATIGNY, M. T.

HATCH, H. WDLOCHOW, T. ADLER, T. HRESKO, J. MACHER, AND D. BESEMER

1979, RECOMBINANT DNA TECHNICAL BULLETIN, VOLUME 2, PAGES 62-67.
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SCHEMING CORPORATION

n

f

60 ORANCE STREET !

' B LOOM F I E LD. N. ]. 07003

TELEPHONE: (2011429-4000

CABLES: SCHERING BLOOMFIELD. N.J.

February 2, 1984

Dr. Elizabeth Milewski
Executive Secretary,
Large Scale Review Working Group
N I A ID

Building 31, Room 3B10

Bethesda, MD 20205

Dear Dr. Milewski

:

In response to the Large Scale Review Working Group's request for

technical information on containment systems for fermenters (49 FR 696),
Schering Corporation offers the attached description of the systems in use at

our facilities in Bloomfield and Union, NJ. Included also are our facility
operating practices and an outline of our equipment validation and

inactivation assurance programs.

During the design phase of large scale facilities an IBC subcommittee
works closely with the principal investigator and our engineering staff to
review facility design and containment features. Upon completion of the
design, it is presented for approval to the full IBC. Prior to conducting
large scale fermentations involving recombinant organisms, the IBC meets to
review containment equipment and process validation data.

We appreciate the opportunity to share data on our containment systems
and are willing to discuss this in greater detail with the committee. We
believe we can all benefit by continued communication with the Large Scale
Review Working Group which has provided and hopefully will continue to provide
a forum for discussion regarding large-scale uses of recombinant DNA
technology.

Sincerely,

/ 1 b

Att.
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!!

'I

FACILITY DESIGN AND SAFEGUARDS

All of Schering Corporation's facilities in which recombinant organisms

|

are used have been built or modified to exceed the physical containment

!

requirements in the NIH Guidelines for laboratory (Appendix G) and Large Scale

Uses of Organisms Containing Recombinant DNA Molecules (Appendix K).

I

1 1. Facility Design

a. Laboratory Facilities : Laboratory facilities used for rDNA research

have been designed at a minimum to meet the P2 level of physical containment,

I with the facilities at Bloomfield having the capability of being upgraded to

meet P3 containment conditions.

b. Large Scale Facilities : Schering has facilities designed for large

scale uses of recombinant organisms at Bloomfield and Union, NJ. Each is a

dedicated facility and although used for recombinant organisms requiring Pl-LS

physical containment, each contains many of the features required for P2-LS

physical containment. The Bloomfield facilities have the capability of being

upgraded to P3-LS should the need ever arise.

c. Fermenters : All vessels used for fermentation are stainless steel,

steam steri 1 izable, capable of being pressurized and equipped with either top

or bottom driven agitators. Each fermenter is jacketed to provide cooling or

heating. All connections between the fermenters, pumps, and associated tanks

that may come in contact with viable organisms are hard piped and steam

sterilizable in place. Other containment features include:

o The agitator shaft seals for each fermenter are double mechanical

rotating seals between the fermenter and agitator shaft. Each is

designed to prevent escape of viable organisms in the event of seal

failure.

Page 2
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o Fermenter covers and penetrations for probes used for monitoring pH,

dissolved oxygen, and other parameters are protected by 0 ring seals.

In the case of the Bloomfield fermenter (capable of P3 containment)

an additional 0-ring and steam tracing have been added.

o All incoming and exhaust air is filtered. Exhaust air passes through

a 0.22 micron absolute filter prior to being released to the

atmosphere. A back up system either in the form of a second absolute

filter or thermal oxidizer is provided in the event of primary system

failure. Each filter can be steam sterilized in place. Absolute

rather than HEPA filters, as recommended in the Guidelines, are used

because of their higher filtration efficiency.

o Each fermenter is operated at a positive pressure of up to 15 psig.

A pressure controlling system limits the maximum air pressure to the

fermenter to prevent over pressurization of the vessel.

o Each vessel used for growth and all piping that could potentially

come in contact with viable organisms is capable of being steam

sterilized. All condensate collected from the transfer lines, sample

valves, filters and steam seals is piped to a dedicated condensate

tank. The contents are decontaminated prior to disposal.

o Both the inoculation and sampling systems are designed to maintain

containment during transfer of live culture to a seed or production

fermenter and during sampling of live culture for analysis during

fermentation.

o Included in each plant are a series of instruments, controls and

alarms to continuously monitor equipment operation and process

parameters and warn of an impending failure. Deviation from

established settings will alert the operator to the problem and its

source so that corrective action can be taken.

o Culture is transferred from the production fermenter for further

processing only after the recombinant organisms have been inactivated.
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o Although the potential for a catastrophic failure of one of these

fermenters is extremely small, each facility has been designed to

totally contain the contents of the largest fermenter. Should this

ever occur, the entire fermenter's contents will be collected in a

dike or drained to a collection tank. The culture will be

inactivated prior to disposal. Although the NIH Guidelines at the

Pl-LS level of containment require that the containment be designed

only to minimize release of recombinant organisms many of the steps

described above are designed to prevent the release or escape of

viable organisms during normal operating conditions.

2. Operating Practices

In addition, operating practices have been established at each facility

to ensure containment. These include:

o Compliance with PI laboratory practices for working with recombinant

organi sms

.

o Autoclaving of all waste materials and equipment related to

laboratory operations, inoculation or sampling.

o A preventative maintenance program to inspect, clean and lubricate

facility equipment and ensure proper operation.

o Limited access to the facilities at all times.

o Training of all laboratory staff and production operators.

o Establishment of emergency response plans for dealing with potential

emergencies, e.g. spills and equipment failures.

o A health surveillance program for all laboratory and production

personnel working with recombinant organisms.
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3. Equipment Validation and Inactivation Assurance Program

No plant or process design is complete without validation. Hence, an

equipment validation and an inactivation assurance program have been

established to ensure that the containment features and process safeguards

designed to prevent the release or escape of recombinant organisms function

properly

.

Prior to use of recombinant organisms:

o Biological safety cabinets are certified.

o The fermenter systems, inoculation and sampling assemblies are tested

for leaks under steam pressure. These are then checked as part of

the sterilization cycle prior to use for each batch.

o Each vessel, line, and piece of equipment that is designed for steam

sterilization is tested to ensure that the inactivation temperature

selected is achieved.

o Thermal oxidizers used to sterilize exhaust gases are tested to

ensure they achieve design temperature at the desired air flow.

o The emergency containment system (dike) for catastrophic spills is

validated with water.

o The method of culture inactivation is validated using the parent

strain.

o Filter integrity is tested at some facilities using an aerosol

generator.

Once the plant goes on stream, the following tests are made:

o Biological safety cabinets are tested annually and each time the HEPA

filter is changed.
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o Filter integrity at plants where performed is checked periodically

and each time the filter is changed.

o Cell inactivation is verified in duplicate prior to breaking

containment.

o Inactivation temperature and time is recorded for each fermenter

following transfer of inactivated culture.

o Autoclave sterlization temperature is certified using temperature

sensitive indicator tape and biological indicator strips.

o Temperature, pressure and other recording devices on the fermenters

are calibrated.

[ 365 ]



DEPARTMENT OF HEALTH AND HUMAN SERVICES

PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE

WORKING GROUP ON RELEASE INTO THE ENVIRONMENT

MINUTES OF MEETING1

APRIL 9, 1984

The Working Group on Release into the Environment was convened at 9:00 a.m.

on April 9, 1984, at the Marriott Hotel, 5151 Pooks Hill Road, Bethesda,
Maryland 20814. The meeting was open to the public. Dr. Gerard McGarrity was
Chair. The following people were present for all or part of the meeting:

Working Group Members :

Charles Arntzen
Roys ton Clowes
Susan Gottesrran

George Lacy
Gerard McGarrity
David Pimentel

Thomas Pi rone
John Scandalios
Frances Sharpies
William Gartland

(Executive Secretary)

A working group roster is attached (Attachment I).

Government Liaison Representatives :

John Fowle, U.S. Environmental Protection Agency
Henry Miller, Food and Drug Administration
Sue Tolin, U.S. Department of Agriculture

Other National Institutes of Health Staff :

Stanley Barban, NIAID
Elizabeth Milewski, NIAID

Others :

Robert Brink, Environmental Protection Agency
Anne Hollander, Environmental Protection Agency
Carl Mazza, Environmental Protection Agency
Jane Rissler, Environmental Protection Agency
Mark Segal, Environmental Protection Agency

l-The working group is an advisory to the RAC, and its recommendations should
not be considered as final or accepted.
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Dr. McGarrity, Chair, called the meeting of the Working Group on Release Into
Environment of the Recombinant DMA Advisory Committee (RAC) to order at
9:00 a.m. on April 9, 1984.

Dr. McGarrity said the working group's agenda consisted of four items. These
are listed below.

(1) The working group will consider the rqoort entitled "The Environmental
Implications of Genetic Engineering" prepared by the staff of the
Subcommittee on Investigations and Oversight of the Committee on Science
and Technology of the U.S. House of Representatives. This report is
based on joint hearings held on June 22, 1983, by the House Subcommittee
on Investigations and Oversight and the House Subcommittee on Science,
Research, and Technology of the Committee on Science and Technology of
the U.S. House of Representatives.

(2) The working group will consider, in light of the report entitled "The
Environmental Implications of Genetic Engineering, " the questions
posed by Dr. Bernard Talbot, Deputy Director of the National Institute
of Allergy and Infectious Diseases, in the January 5, 1984, Federal
Register (49 FR 696). These questions deal with NIH's appropriate
boundaries in its function of overseeing use of recombinant DNA technology.

(3) The workina group will review a draft of submission guidelines drawn up
by the Plant Vforking Group to provide guidance for submissions under
Appendix L, Release into the Environment of Certain Plants .

(4) The workina group will be asked to provide advice on a proposed worksloop
to deal with release into the environment of genetically engineered
organisms

.

Dr. McGarrity said recommendations rmade by the Working Group on Release into
Environment would be advisory to RAC. The RAC, in turn, is advisory to the
National Institutes of Health (NIH) . The NIH has final authority for determining
the suitability of any action.

DISCUSSION OF THE REPORT "THE ENVIRONMENTAL IMPLICATIONS OF GENETIC ENGINEERING"

Dr. McGarrity then began discussion of the report "The Environmental Implications
of Genetic Fhaineering .

" He said the report from the staff of the Subcommittee
on Investigations and Oversight ( the Gore Report) drew three conclusions.
These are:

"(1) The potential environmental risks associated with the deliberate release
of genetically engineered organisms are best described as 'lew probabi-
lity of high consequence risks' ; that is, vhile there is only a snail
possibility of occurrence, the damage that could occur is great.
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" (?) Predictina the specific type, magnitude or probability of environmental

effects associated with deliberate release will be extrenely difficult

at the present time.

"( 3

'

The current regulatory framework does not guarantee that adequate consid-

eration will be given to potential environmental effects of a deliberate

release

Dr. McGarrity said he had concluded in light of vhiat he had read that currently
no agency has both expertise and regulatory authority in this area. He asked
each of the aoency representatives present at the meeting to describe their

aaency's activity in the area of genetic engineering.

Dr. Gartland said the questions posed by Dr. Talbot were one approach undertaken
by the NIH. He said the NIH has approved to date three proposals involving field
testing of organisms modified by recombinant ENA techniques. He gave an update
on the status of the three proposals: Dr. Ronald Davis of Stanford University
has suggested that he might in June 1984 field test com which has been trans-
formed by com DNA or modified com sequences; Dr. John Sanford of Cornell
University will not be field testing tcmato and totacco plants transformed with
bacterial and yeast DNA as growth chamber and greenhouse experiments have not
been successful; and Drs. Nickolas foncpoulos and Steven Lindcw of the University
of California, Berkeley, have been threatened with litigation should they
proceed with plans to field test bacteria lacking the genes coding for protein-
aceous ice nucleation foci.

Dr. Miller of the Food and Drug Administration (FDA) said FDA for the past 3

or 4 years has been regulating drugs and biologies produced using genetic
enaineering techniques. He said FDA has a recombinant DNA coordinating committee
\hich functions administratively within FDA.

Dr. Tolin of the U.S. Department of Agriculture (USDA) said that USDA has been
active for seme time in the recombinant DNA area. She pointed out that USEft
has sponsored and participated in several workshops addressing recombinant ENA
issues. She said USDA has an internal administrative advisory carrmittee, the
Agriculture Recombinant Advisory Committee.

Dr. Fowle of the Environmental Protection Agency (EPA) said that EPA is
attempting to increase its research activity in this area. At the moment, EPA
depends on I3AC for guidance, and EPA will undoubtedly work closely with NIH
when jurisdictional issues have been ironed out. Dr. Hollander of EPA said
EPA has not yet published it "intention to regulate," thus, EPA has not yet
received any formal inquiries in the genetic engineering area.

E>r . Gartland asked how a "pest" is defined under the Federal Insecticide,
Fungicide, and Radenticide Act (FIFRA) statutes. Dr. Hollander replied that
FIFRA grants authority to EPA to regulate the sale, distribution, and use of
pesticides and defines a pesticide as any substance or mixture of substances
intended for preventing, destroying, repelling, or mitigating any pest. A pest
is defined as any virus, bacteria, or other micro-organism (except viruses.
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bacteria, or other microorganisms on or in living man or other living animals)
which the EPA Administrator declares to be a pest under Section 25(c)(1) of

the Act. In regulations promulgated pursuant to FIFRA, microorganisms (includ-
ing bacteria) and viruses which exist under circumstances that make them dele-
terious to man or the environment are designated as pests. Dr. Hollander said
the general counsel for the EPA Office of Pesticides and Toxic Substances
(OPTS) believes that EPA can regulate the release of ice nucleation bacteria
under these statutes.

Dr. Hollander said EPA will attempt to regulate the release of recombinant CNA
containing microorganisms which are not exempt as pesticides under Section 5 of
the Toxic Substances Control Act (TSCA). Exempt organisms include organisms
used for food, food additives, drugs, and pesticides.

Dr. Clowes said he was unhappy with the attempt to regulate living organisms
under TSCA. He felt it naive to believe that the whole is no more than the sum
of the parts. He did not think TSCA could address the appropriate questions
posed by use of living organisms. When the applicability of TSCA is debated in

court, scientific arguments will be considered; and use of this statute to regu-
late deliberate environmental releases does not make scientific sense.

Dr. Gartland added that TSCA prescribes a notification process applied to
commercial releases. Dr. Hollander noted, however, that EPA's counsel believes
the TSCA statutes could be interpreted to regulate research in certain cases
such as field testing of microorganisms which would normally be subject to TSCA
once used commercially.

Dr. Pimentel said enforcement of regulations for deliberate releases will be
difficult. Dr. Tolin said USDA has considered the cost and the difficulty of
enforcement versus the potential risk involved in the processes, and at the
present time does not believe enforcement of regulations would benefit society.
The cost of enforcement would be high, and genetic technologies have not yet
shewn hazard.

Dr. Miller said proposals involving recombinant DMA technology are only the
tip of the iceberg; there are many other genetic techniques which will be

employed to modify organisms. Dr. Pirone agreed. Dr. Gottesman said the
potential hazard of several different types of genetic procedures might be
evaluated; however, at the moment, the working group under the RAC charter
can only evaluate recombinant DNA applications. She suggested that if USEA
and EPA have developed testing procedures for environmental releases these
procedures should be part of RAC review.

Dr. Gottesman said RAC should not "over require" when the types of procedures
to be evaluated are specified. She thought a distinction should be made between
trivial and major modifications in organisms; it may be that proposals involving
trivial modifications need not be reviewed.

Dr. Pimentel felt that the working group could categorize "hazard." He suggested
for example that experiments involving U.S. crop plants which are tropical in

origin, annual, do not easily survive without man's intervention and are large
enough to control present minimal hazard. He felt deliberate releases involving
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rngdified weeds, however, should he carefully evaluated. He also thought releases

involving modified microorganisms, insects, and protozoa should be carefully

controlled. He pointed out that USDA has placed stringent control requirements

on use of biorational control aqents v^iich include microorganisms, insects, and

protozoa

.

Dr. Pirone asked if any Federal agency oversees releases of plants generated by

crosses between dcmestic and wild species of plants . Dr . Tolin said seme USEA

"weed" leqislation would co/er this type of experiment. She pointed cut that

trivial applications versus important applications of the statutes have to be

considered in these cases.

Dr. Pimentel said he found the RAC specifications for a PI greenhouse disturbing.

He thought quarantine regulations should be imposed on procedures involving

certain organisms and the PI greenhouse reguiranents do not do this. He objected

particularly to the lack of lancruage specifyinq air flow control. Dr. Tolin

said the PI specification for laboratories do not require control of air flew
and for consistency the language defining PI conditions for greenhouses should
not specify air flow control measures.

Dr. Pimentel felt air flew control measures were necessary to contain experiments
involvim certain organisms. Dr. Gottesman suggested experiments involving
these organisms should be assigned to P2 greenhouse containment conditions
rather than modifying the PI greenhouse specifications to address this concern.

Dr. Pimentel said he was uncomfortable with the proposals to field test the
genetically modified ice nucleation bacteria P . syringae and E. herbicola .

He pointed out that some Fh_ syringae strains are weak pathogens for plants and
seme EL_ herbicola strains are human pathogens. He thought caution should be
exercised in evaluating proposals involving weak pathogens.

Dr. Tolin said field testing of these organisms is scheduled for a test site
removed from areas where plants sensitive to P . syringae are cultivated

.

Dr. Tolin said Dr. Lindow had presented to RAC data on population densities,
and the density of test organisms will be low. Dr. Lacy said Pseudomonas and
Erwinia are very widespread in nature.

Dr. Clowes felt that setting uniform guidelines for reviewing release experiments
as suggested by the second recommendation of the Gore Report could be detrimental

.

He thought each proposal must be reviewed by experts possessing the requisite
expertise and this will vary wdth each proposal. Dr. Pirone agreed; he felt
each proposal must be evaluated on a case-by-case basis.

Dr . Sharpies asked how the framework of principles specified in the Guidelines
was developed. Dr. Gottesman said the framework of principles was developed
through RAC's experience and was based on the following considerations

:

(1' the inherent potential of the host organism for pathogenicity or to
cause harm with changes in pathogens of greater concern than changes
in nonpathogens ; ard
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( 2 ) the potential of the nenetically modified organism to transmit the
recombinant ENA to pathogens.

Dr. Gottesman said she supported the concept that each proposal must be reviewed
on a case-by-case basis. She thought arranging the administrative structure
so that all proposals receive appropriate review will be the more difficult
task. Dr. Fcwle of the EPA noted that the Interagency Risk Management Council
( IRMC) was to look at three areas (cancer risk assessment, biotechnology,
formaldehyde) in vhich interagency cooperation is essential. The biotechnology
initiative, however, has been put on hold. Dr. Tolin pointed out that the IRMC
at any rate does not possess the requisite scientific expertise to review
proposals in biotechnology.

Dr. Mazza of the EPA said currently there are no firm plans in government for
evaluating the situation on an interagency basis; he thought the Working
Group on Release into the Environment might suggest the need for such an evalu-
ation. Dr. Fowle said EPA intends to involve RAC in EPA's procedures and
will attempt to coordinate with the NIH.

Dr. Scandalios said RAC is a scientific cormittee; he did not think any other
type of committee could adequately review proposals involving recombinant ENA
containing organisms.

Dr. Scandalios felt creating another review committee would be redundant. He
preferred to see RAC maintained as RAC is viable, adaptable, experienced, and
has a good track record. He felt RAC should remain within the NIH. Dr. McGarrity
pointed out that NIH does not have regulatory authority. Dr. Gottesman said
RAC does, however, possesses the necessary scientific expertise. She suggested
that structuring a committee such as RAC so that it advises several agencies
might meet the perception that the review body should have regulatory authority.
Dr. Gottesman suggested that the Federal agencies could use RAC as a resource in
this transition period during vhich agencies are defining their procedures.

Dr. McGarrity asked how RAC review and approval might administratively be accepted
by other agencies. Dr. Mazza said the EPA Administrator could refer to RAC for
advice but would not be bound by RAC's recommendations. Dr. Gottesman pointed
out that RAC is an advisory body; its recommendations are not binding on the
NIH and would not be binding on other agencies.

Dr. Scandalios said there will not be a "perfect" committee, but a committee
like RAC could review proposals and direct further review to the appropriate
agency. The regulatory aaencies could beef up their internal recombinant ENA
ccrrmittees

.

Dr. Molarrity summarized three possible mechanisms to obtain review of proposals
involving release of modified organisms to the environment: (l) the government
could establish an Interagency Task Force for Environmental Release, (2) the
aovernment could create a "super-RAC," or (3) RAC would continue its oversight
fomctions

.
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Dr. Clowes felt the Interagency Task Force suggested by the Gore Report would

fill a function that RAC already fills. He did not think the proposed task

force would function better than RAC. Dr. Gottesman said the Working Group on

Release into the Environment should advise RAC to continue its oversight function.

Dr. Clowes agreed. He suggested that EPA and USDA might be invited to nominate

potential RAC members.

Dr. Miller opposed the creation of another review group co-equivalent to RAC

and said he could not support the Gore Report suggestion to create an Interagency

Task Force. He thought the Gore report to be flawed; he pointed to the statement

in the Gore Report that the report would address "concerns about the potential
environmental effects of genetically engineered organism created by other tech-

niques... and other procedures...." He said the report does not define these

procedures and the definition of genetic engineering offered by the report is

"fuzzy;" the report and its implications were not well thought out by
the authors. He said that if FDA were to interpret the Gore Report literally,

FDA would stop licensing vaccines produced by any technique. FDA has no intention
of ceasing to license vaccines.

Dr. Gottesman thought a review ccmmittee should not be "frozen" in its approach
as was suggested by the Gore Report; RAC is flexible and should continue to
work flexibly towards determining needs and structures.

Dr. Sharpies supported the suggestion that RAC should continue its oversight
function. She suggested however, that the Working Group on Release Into the
Environment advise RAC that working groups w/ith broader environmental expertise
should "prereview" proposals involving release into the environment. These
working groups could evaluate proposals and advise RAC, and RAC would weigh
these arguments. Dr. Gottesman agreed; she said working group membership can
be easily modified to meet changing needs and proposals.

Dr. Pimentel said he was dubious about the quality of an unconstituted, unknown
review group such as the proposed Interagency Task Force. He felt RAC with
added environmental expertise is the best review group currently available.
Dr. Gartland added that RAC has access to and could use an unlimited number
of ad hex: consultants.

Dr. Tolin said one advantage of RAC review is that most evaluation is accessible
to the public; proposals are published for public comment 30 days prior to the
RAC meeting and for the most part RAC meetings are open to the public.

Dr. McGarrity said one of RAC's strengths is that RAC's membership could be
modified to meet changing needs. Dr. Gottesman thought RAC should have varying
expertise 90 that it might evaluate proposals originating in very different
areas of the technology. Dr. Miller agreed and said RAC currently intends to
evaluate such disparate proposals as those involving genetic engineering in
human subjects and release of modified organisms into the envirorment. He
thought RAC should have at least one expert in these areas; RAC membership
should be balanced. Dr. Scandalios warned against overloading RAC with any one
type of expertise; he felt any expert should be able to marshal the arguments
necessary to convince the RAC.
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Dr. Gottesman said she wished to offer a motion concerning the seven recanmenda-
tions made in the Gore Report. This motion would he forwarded to RAC as advice.

Dr. Gottesman suggested the working group offer no comment on the first recarmen-
dation ot the Core Report which is as follows:

"(1) The EPA should proceed with its stated intention to extend its authority
to include all deliberately released organisms not specifically identified
as part of the legal obligation of another agency. In view of EPA's
stated conclusion that the Toxic Substances Control Act (TSCA) does
provide it with authority to oversee deliberate releases and the fact
the Congress intended TSCA to be 'gap filling' legislation, no additional
legislation or clarifying amendments are needed at this time. EPA
should, however, establish formal communications and agreements with
other agencies to ensure that gaps and redundancies in the regulatory
structure do not occur. A major goal should be to permit research and
commercialization to proceed with minimum interference vhile adequately
addressing environmental and public health concerns."

Dr. Gottesman suggested the working group reject the second recommendation of
the Gore Report. The working group wculd recommend that RAC continue its oversight
function making use of expert working groups for prereview. The second recommen-
dation reads as follows

:

"(2) Until such time as EPA's regulations are promulgated, an interagency
task force should be established to review all proposals for deliberate
releases. EPA should take the initiative in organizing this panel. The
panel should be comprised of representatives from EPA, USDA, NIH, and
any other appropriate federal agency or entity directly involved from
either the scientific or regulatory perspective. The panel should
establish an environmentally oriented risk/benefit assessment program
to evaluate current proposals for deliberate releases and to provide
a data base for decisions on future releases. The panel should also
develop a uniform set of guidelines to govern deliberate releases.
The panel should, moreover, serve the fmet ion of educating the public
about the potential risks and benefits associated with this aspect of
biotechnology. Consideration should be given to making this panel a

permanent oversight body even after EPA has promulgated regulations to
ensure that the broadest possible expertise is brought to bear in over-
seeing the technology."

Dr. Gottesman suggested that the working group reject the third recommendation of
the Gore Report which reads as follows:

"(3) No deliberate release should be permitted by EPA, NIH, USDA, or any
other federal agency until the potential environmental effects of the
particular release have been considered by the interagency review panel.
The panel shall consider the effects of any environmental release,
regardless of size or intent. Each agency should evaluate prcposals
for deliberate releases according to a uniform set of guidelines to be
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developed by the interagency task force. It is recognized that initially

decisions may be made on the basis of incomplete data."

Regardina the fourth recommendation. Dr. Gottesman suggested that RAC and its

working group assume the responsibilities outlined in recommendation four. No

report, however, would be issued in ninety days. Recommendation four reads as

follows

:

"(4) The task force should consider the need for oversight of research scale

releases and, if appropriate, develop guidelines for reviewing proposals

for such releases. The task force should prepare a report containing

its conclusions on this matter within 90 days of its establishment.
The report should be made available to the Subcommittee."

Dr. Gottesman suggested the working group reject the fifth recommendation vhich
is as follows

:

"(5) The NIH should cease its practice of evaluating and approving proposals
for deliberate releases from commercial biotechnology companies. The
NIH should review proposals only from parties engaged in NIH-sponsored
research, and refer requests from industry to the appropriate agency."

Dr. Gottesman suggested the working group endorse the sixth recommendation
as reoards the NIH. The sixth recommendation is as follows:

"(6' The NIH and USDA should revise the membership of their respective
Recombinant DNA Advisory Committees (RAC) to include individuals
specifically trained in ecology and the environmental sciences."

Dr. Gottesman suggested the working group offer no comment on the seventh
recommendation which is as follows

:

"(7) The General Accounting Office should review the activities of USDA in
overseeing biotechnology and evaluate the agency's authority to
reaulate deliberate releases under all relevant statutes, regulations,
and executive orders."

Dr. Pirone thought recommendation two of the report should be transposed bo be
the first recommendation as it deals wdth the activities of an oversight committee.
He noted that RAC already serves the function of educating the public and should
(continue to educate the public. Dr. Gottesman thought a preamble to her motion
rmiqht address Dr. Pirone' s concern.

Dr. Sharpies asked if Dr. Gottesman 's motion should define a period of time
during which RAC would operate as the oversight committee. Dr. Arntzen felt
the preamble should specify a time frame in which RAC would function as the
oversiqht body. Drs. Clowes and Gottesman felt no period should be specified;
other aaencies wall determine when they are ready to assume responsibilities.
Dr. Clowes thought the legal, jurisdictional, and Congressional picture was
too complex to plan for future events. He felt the motion should be purposely
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vacrue regarding time frames. Dr. Arntzen feared RAC might be deluged with
requests if no time frame is established. Dr. Gottesman pointed to RAC's
experience in the biomedical area. She said early in RAC's history all proposals
involving recombinant ENA in certain areas came to the NIH for review and
approval. In time, however, RAC developed principles and procedures; responsi-
bility for overseeing many types of procedures was then delegated to the Insti-
tutional Biosafety Canmittees. As more experience accumulated, responsibility
was subsequently delegated to the Principal Investigator. Dr. Arntzen wondered
whether the working group should mention this experience in its report to RAC.

Dr. Miller thought a preamble ought to recognize the limitation imposed by over-
seeing only reccmbinant DNA technology. He suggested the following language be
incorporated into a preamble:

"In many instances, jurisdiction only over recombinant ENA technology
represents an unnatural division of responsibility."

Dr. Md^arrity said such language implies that RAC is requesting broader respon-
sibility. He felt such a request would be inappropriate.

Dr. Mazza suggested the working group add as a footnote to the preamble a state-
ment to the effect that "RAC has not discussed whether these other technologies
warrant similar review."

The workina group then discussed the definition of genetic engineering as it
would apply to Dr. Gottesman' s motion. Dr. Sharpies felt the working group is
cognizant of the definition of biotechnology used in the Gore Report, and this
would be implied or stated in the preamble to Dr. Gottesman' s motion. Dr. Miller
said the Gore Report is internally inconsistent in its use of the definition
of oenetic engineering; he thought the working group motion should not refer
to the definition used in the report. Dr. Pimentel thought the preamble should
refer to the Gore Report but not use the report's definition of biotechnology.
Dr. Pirone agreed. Dr. Lacy suggested that including the Gore Report definition
of biotechnology in the motion might inadvertently support that definition. He
did not feel the motion should support this definition.

Dr. Pimentel suggested a footnote defining reccmbinant DNA be added to the
preamble of the motion. Dr. Gottesman said the definition implied in her motion
is the definition of reccmbinant DNA stated in the NIH Guidelines; she would
state this definition in the preamble.

Dr. Pimentel said the working group motion should question whether TSCA is
the appropriate statute to regulate deliberate releases of organisms contain-
ing reccmbinant DNA molecules. He noted that TSCA does not cover research
releases, and this failure to oversee research releases was a great concern
to him.

Dr. Pimentel thought EPA should have responsibility for overseeing research
activities involvinq deliberate release of living organisms as well as commercial
releases. Dr. Tolin pointed out that research involving some of these organisms
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mioht be covered by US1A regulatory authority and not by EPA authority.

Dr. Arntzen suggested scientists might have to have a lawyer to deal with EPA

should EPA regulate research releases. Fie expressed the opinion that the NIH

ard USDA should be responsible for oversight and evaluation of research protocols

as these institutions have greater expertise in research; EPA should have

oversight responsibilities for canmercial production and applications.

Dr. Clowes said the motion might express Dr. Pimentel's concern, however, he
thought the working group cculd not offer a legal position. Dr. Pimentel said

he would accept a preamble indicating that seme government agency should oversee

research activities. Dr. Gottesman agreed to add language to the preamble
expressina this concern.

Dr. Clewes then turned the discussion to consideration of that portion of the

second recommendation of the Gore Report which suggests that ini form guidelines
be developed. He thought review would best be served by a case-by-case approach.

He thought the applications of the technology would be too varied to permit a
standard aeneralized set of guidelines to be constructed. Dr. Miller agreed.

Dr. Lacy suagested that a broad set of flexible principles might be developed.
Dr. Sharpies suggested these flexible principles might be called "principles
of approach." Dr. Pimentel thought there could be no rigid guidelines; review
must evaluate each organism and how the organism is to be used. Dr. Pirone
supported the concept of a flexible review process.

Dr. Mazza asked if Dr. Gottesman would add language to the preamble concerning
the use of working groups to prereview proposals. Dr. Pirone agreed with
Dr. Mazza' s suggestion. Dr. McGarrity supported this suggestion as working
groups can be more flexible in their composition. He asked if representatives
from interested federail agencies would be invited to participate and to vote
in working qroups. Dr. Gottesman agreed to add such language.

Dr. Miller questioned whether the motion might list procedures such as breeding
race horses or developing roses vhich would not be considered "other procedures"
as defined in the Gore Report. Dr. Sharpies felt such a listing would confuse
the situation.

Several other points of language in the motion were also discussed. Dr. Gottesman*

s

final motion read as follows:

"Introduction

I move that we recommend to RAC the following responses to the seven
recommendations of the Gore Report:

"The responses are based on the assumption that at least for the immediate
future, RAC should continue to review and, if appropriate, approve proposals
for release to the envirorment of genetically engineered organisms. That
review would include consideration of the specific proposal by a working
group of the FRAG with appropriate expertise.
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"RecaTibinant DNA represents only one technique for 'genetically engineering'
organisms. This group has not addressed the question of whether other
techniques warrant similar review. In responding to the Gore Report, our
deliberations have centered on organisms vhich are created by alteration
of DNA by recombinant DNA techniques as defined by the NIH Guidelines.

"Whatever the mechanism for review of "deliberate release" of genetically
engineered organisms, we believe that both research and commercial releases
should be subject to prereview.

"Responses

"(1) No comment.

"(2^ We endorse the concept of a single task force with the responsiblity and
expertise to consider release of genetically engineered organisms, but
for recombinant ENA-containing organisms, we believe the RAC currently
best serves this function.

While there is a need for a set of general principles which should be
considered for all deliberate releases, we are skeptical of the feasiblity
of developing a uniform set of testing requirements for all organisms and
all environmental situations. We believe an appropriately constituted
review group to consider specific cases will be both flexible and respon-
sive to the particular problans posed by particular releases.

"(3) See above.

"(4) ^he Plant Workina Grcup and this working group have contributed to an
evolving set of procedures for evaluating experiments with plants and
associated microorganisms. This process should continue and be applied
to 'deliberate release' of other genetically engineered organisms as well.

"(5) We reject this proposal.

"(6) NIH is already responding to this suggestion in three ways: (l) changes
in RAC membership; (2) use of ad hoc consultants to the full RAC; and

(3) use of environmental experts on working groups of the RAC.

" ( 7 ) No comment .

"

By a vote of 10 in favor, none opposed , and one abstention the working group
accepted Dr . Gottesman ' s motion

.

QUESTIONS CONCERNING NTH'S APPROPRIATE OVERSIGHT BOUNDARIES

Dr. McGarrity said Dr. Bernard Talbot, Deputy Director of the National Institute
of Allergy and Infectious Diseases, had requested that a series of questions be
issued for public cement and placed on the agenda for the February 6, 1984, RAC
meeting . Dr . Talbot wrote

:
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"The NIH Guidelines for Research Involving Recombinant DNA Molecules were

original ly written to deal with NIH grantees doing biomedical research in

the laboratory. They were subsequently adopted by other Federal agencies.

Most of the meetings of the NIH Recanbinant ENA Advisory Canmittee (RAC)

have been entirely open to the public. At the last RAC meeting, a portion

of the meeting was closed (not open) to deal with a request to field test

(not confine in the laboratory) an agricultural (not biomedical) submission

from an industrial company (not an NIH grantee). Questions have been raised

as to whether NIH should not redefine more circumscribed boundaries for NIH
ard RAC oversight, and possibly encourage other Federal agencies to provide
oversight and/or regulation beyond these boundaries.

"I request that the followinq questions be issued for public comment, and

placed on the agenda of the next RAC meeting. NIH would benefit frcm the

views of the public and of the RAC before formulating an agency position
on NIH's proper future role and steps to be taken before promulgating any
changes from the current role.

"1. Should the NIH Guidelines be limited strictly to work done in the

laboratory? In this case, release to the environment including field

tests would fall outside the jurisdiction of the Guidelines.

"2. Should NIH accept for review only individual proposals funded by NIH or
only proposals funded by the Federal government? In this case, revise
of individual proposals from industry would fall outside the Guidelines.

"3. Should all portions of all RAC meetings be open to the public? In this
case, NIH could cease to accept any proprietary data for review and
such would fall outside the boundaries of the Guidelines.

"4. Should the NIH Guidelines be limited strictly to biomedical research?
In this case, agricultural and other studies would fall outside the
jurisdiction of the Guidelines.

"Each of these proposals would create a new 'boundary' for the NIH Guidelines.
It should be noted that an unusual 'boundary' already exists, since two pieces
of ENA spliced together outside living cells constitute 'recombinant ENA'
and fall under the Guidelines, but if the same two pieces of DNA were
spliced together within a living cell they would not be considered recombi-
nant DNA and, therefore, would not currently fall under the Guidelines."

Dr. Gottesman felt that RAC and the NIH should continue their current activities.
E^r. Amtzen suggested that NIH might take a broader view of what constitutes
a "laboratory." He said ecologists frequently refer to a forest plot as a
laboratory. Other members of the working group did not feel this was a feasible
approach for all proposals.

Dr. McGarrity asked if the working group felt RAC should restrict its review to
NIH funded proposals. Dr. Gottesman felt RAC should review proposals from all
sources. Dr. Arntzen pointed out that certain funding institutions are neither
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federal agencies nor industrial concerns. He feared proposals funded by such
entities would not be reviewed if RAC restricted review to NIH grantees' proposals

.

Dr. Miller pointed out that NIH is new granting funds to for-profit institutions.
This process blurs the distinction between "industrial" and "university" proposals.
Dr. Miller thought the most important argument in favor of NIH continuing to review
all proposals is that NIH and RAC perform a useful, valuable function in overseeing
reccrrbinant DNA technology and should continue to do so.

Dr. McGarrity asked the working group whether all portions of RAC meetings should
be open to the public. Dr. Clowes felt meetings should be as open to the public
as possible. He supported the concept that companies should minimize the amount
of proprietary material submitted for review. He felt RAC should, however, hold
closed sessions as necessary. Dr. Gartland said NIH would have to respect a
company's request for confidentiality if the company says public knowledge of
what they are doing would be prejudicial to them. He pointed out that NIH can
only protect proprietary information under a broad general statute; it has no
special statutes to protect proprietary information such as those assigned to
EPA under TSCA.

Dr. Miller arpued that public divulgence of information would have serious
repercussions on patent issues for the research company. He said the government
has many precedents for maintaining the confidentiality of preprietary information.
He pointed out that FDA reviews are not open to the public, and EPA will protect
all proprietary information except for cleansed data. RAC, thus, would simply
be following accepted procedures.

-

Dr. Gottesman said the procedures and thought processes employed by RAC in
developing procedures to evaluate proprietary proposals would be public knowledge,
and the scientific arguments will be the same in public and in private sessions.
Thus, specific proprietary proposals might be reviewed confidentially as RAC
has lay members to represent public interests, publicly-known criteria, and
procedures for evaluating proposals. Dr. Gottesman felt it was reasonable,
nonetheless, to urge companies to minimize the amount of information they wish
treated confidentially.

Dr. Arntzen agreed with Dr. Gottesman that procedures and guidelines by vhich
proposals are evaluated should be public kncwledge but proprietary proposals
can be reviewed in private.

GUIDELINES FOR PROPOSAL SUBMISSIONS UNDER APPENDIX L

Dr. Gottesman said the Plant Working Group was attempting to develep guidelines
(Attachment II) for evaluating proposals under Appendix L, Release into the
Environment of Certain Plants , of the Guidelines. The list developed by the
Plant Working Group had been discussed by RAC at its February 6, 1984, meeting.
At that meeting, comments and suggestions (Attachment III) had been made concerning
the contents of the list. Dr. Anne Vidaver of the University of Nebraska, a member
of the Plant Working Group, has since addressed these comments and suggestions
(Attachment IV). Dr. Gottesman said that as the list was a working document

which would continue to evolve these materials had been forwarded to the Working
Group on Release Into the Environment for comment.

[379]



15

Dr. Gartland asked the working group to put this materia! unto a form which would

he published for comment in the Federal Register .

Several menhers of the Wbrking Group on Release Into the Environment felt the

specifications on the list were confusing as they referred to both plants and

associated organisms. Dr. Ttolin sugqested the working group construct several

separate lists; one list would deal with plants cnder Appendix L, a second

with associated microorganisms, and a third with weeds. Dr. Pirone suggested

the first list should deal only with cultivars.

Dr. Pirone suggested that item 6 of the Plant Working Group list be modified.

Item 6 reads as follows

:

"(6) Give criteria and methods by which the host microorganism will be

monitored. If live host microorganisms are required to be present
in field trials, indicate the means of strain identification and

retrieval . If microorganisms are used to introduce vectors, the
assessment of subsequent absence of the microorganisms should be
specified .

11

Dr. Pirone thought that experiments in which a microorganism wall- be present in
field tests would not fall under Appendix L which deals with plants. He thought
such questions should be dealt with on another list. He suggested that the
last sentence of item 6 be retained, but that the first two sentences be deleted.

Dr. Gottesman suggested the title of the list be changed to "Items for Consideration
to be Included in Proposal Submissions Under Appendix L." The itans to consider
could be categorized under three major headings: (1) description of plant
materials; (2) vectors and method of introduction; and (3) characteristics and
monitorinq of plant.

Dr. Pimentel suggested that morphological data on plants observed for at least
two generations in the greenhouse should be requested under the category
description of plant materials.

Dr. Sharpies called the attention of the group to iten 9 of the list which
reads as fbllowo:

"(9) If the vector is likely to survive independently of the hosts, refer
to this possiblity; if the answer is in the realm of reasonably high
probability, provide data to assess such transfer to likely
microorganisms .

"

She thouaht the phrase "realm of reasonable high probability" was vague and not
well defined. She thought the sentence would better read:

"It the vector is likely to survive independently of the host, refer to this
possibility and assess the probability of transfer to likely microorganisms."

Dr. Miller suaqested the term "provide any available data" be added to this
language

.
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Hr. Amtzen said DNA transfer will occur with many of the vectors used to
transform plants. He offered the example of Cauliflower Mosaic Virus (CMV)

engineered to express antibiotic resistance. When the plant is infected with
the CMV vector, resistance to the antibiotic becomes systemic. The vector
probably is present when the plant dies and decays. Dr. Arntzen did not feel
this process would present hazard and felt the public should be educated as to

the safety of these procedures.

The working group agreed on the following language:

" Items for Consideration to be Included in Proposal Submissions Under Appendix L .

"These annotated items were presented for consideration by prospective
proposal submitters to facilitate the process of approval. The working
group has found that the proposals so far submitted for their consideration
have emitted information that is considered minimal and essential for their
approval. Basically, the group would like to see detailed objectives,
materials, and methods, including methodology for monitoring the experiments,
and expected results. At a minimum, summary data should be submitted to
support the proposal. A check list of detailed requirements should include
but is not limited to:

"A. Description of Plant Materials.

"1. Give cannon and scientific names of plants and cultivars, if
appropriate. 'Tomato plants will be inoculated' is insufficient.

"2. If appropriate, give data or information on the relative homogeneity
of the plant cultivar, and specific genetic markers the cultivar is
known to possess.

"R. Vectors and Method of Introduction.

"1. Describe the cloned DMA segment and its expression in the new host.

"2. Give the method(s) by vhich proposed DNA vector will be or has been
constructed . Diagrams are very helpful and may be necessary for
adequate understanding of the construct. Explain the advantages
(and disadvantage ( s) , if appropriate) of your vectors, if other
candidate vectors could be considered.

"3. If microorganisms are used to introduce vectors or are vectors
themselves, indicate how they compare with wild-type strains.
If disabled pathogens are used to transmit the vector, indicate
measures that will most likely prevent these microorganisms from
regaining or acquiring pathogenic potential. If the vector is

likely to survive independently of the hosts, refer to this
possibility and provide any available data to assess the probabi-
lity of such transfer to likely organisms.
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"4. 1^ microorganisms are used to introduce vectors, the assessment

of subsequent absence of the microorganisms should be specified.

Indicate the means of strain identification and retrieval.

"C. Characteristics and Monitoring of Plants.

"1. Provide data frcm greenhouse and/or growth chamber studies under

simulated field conditions to support prospective field studies.

Data should include morphological data for at least two generations

of plants.

"Specify plant monitorina procedures; frequency; types of data to

be obtained including leaf, seed, fruit, or root characteristics.

"2. Provide data for field plot design on the following:

"a. total area;

"b. location: where, how many;

"c. plot design: replication, row spacing, planting, border rcws,

etc .

;

"d. name cultivar(s), if appropriate;

"e. specify plant monitoring procedures: frequency;
types of data to be obtained including leaf,

seed, fruit, or root characteristics; abnormalities,
such as diseases; insect population monitoring;
collection of meteorological data, etc; types of
data to be sought, such as yield, resistance to

stress, lodging, etc.;

"f. specify monitoring of the vector and/or introduced DNA; and

"g. specify access and security measures."

Pr. Segal of the EPA said the working group should stress that similar lists should
be developed for microorganisms and weeds.

RISK ASSESSMENT WORKSHOP

Dr. Tolin said the NTH and the USDA were intending to hold a risk assessment
workshop in the fall of 1984 to address questions on deliberate release of
organisms containing recombinant ENA molecules. Dr. Tolin hoped this workshop
would deal with state of the art research. She asked the working group to identify
individuals to serve on a steering ccmmittee.
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Dr. Lacy suggested one aspect of a risk assessment workshop might involve Ti
plasmids. Dr. Fowle said EPA was particularly interested in questions such as
monitoring, approaches for developing probes, etc.

Dr . Tolin asked the working group to think about possible topics and approaches
for the workshop and to contact either herself or Dr. Gartland.

Dr. McGarrity adjourned the meeting at 4:50 p.m., April 9, 1984.

Respectively submitted.

Rapporteur

l k
Milewski, Ph.D.

Executive Secretary

gIiM
' Date

I hereby certify that, to the best
of my knowledge, the foregoing
Minutes and Attachments are accurate
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RECOMBINANT DNA ADVISORY COMMITTEE

WORKING GROUP ON RELEASE INTO ENVIRONMENT

FEDERAL AGENCY REPRESENTATIVES

POWLE, John R. , Fh.D.
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U.S. Environmental Protection Agency
401 M Street, SW
Washington, D.C. 20460

202 382-7335

MILLER, Henry I., M.D.
Office of Biologies
Pood & Drug Administration, HFN-823
8800 Rockville Pike
Bethesda, Maryland 20205

301 443-4864

TOLIN, Sue A., Fh.D.
Science & Education Administration
Cooperative State Research Service

U.S. Department of Agriculture
Washington, D.C* 20250

202 447-5741

[385]



Attachment II - Page 1

PWG Guidelines for Proposal Submission

These annotated guidelines are presented for consideration by

prospective proposal submitters to facilitate the process of approval.

The PWG has found that the proposals so far submitted for their consider-
ation have omitted information that is considered minimal and essential

for their approval. Basically, the group would like to see detailed

objectives, materials and methods, including methodology for monitoring
the experiments, and expected results. At least summary data should be

submitted to support the proposal. A check list of detailed requirements
should include, but is not limited to:

1. Give common and scientific names of plants and cultivars, if

appropriate.
'Tomato plants will be inoculated' is insufficient.

2. If appropriate, give data or information on the relative
homogeneity of the plant cultivar, and specific genetic markers
the cultivar is known to possess .

3. Give specific strain designations of those you expect to use.
'Some strains of Agrobaatevium rhizogenes will be used...' is

insufficient.

4. Give the method(s) by which the vector will be or is constructed.
Diagrams are very helpful and may be necessary for adequate under-
standing of the construct. Explain the advantages (and disadvantage (s) ,

if appropriate) of your vectors, if other candidate vectors could be

considered.

5. If live host microorganisms are used to introduce vectors or are
vectors themselves. Indicate how they compare with wild-type strains.
If disabled pathogens or vectors are used as hosts, indicate measures
that will most likely prevent these microorganisms from regaining
or acquiring pathogenic potential.

6. Give criteria and methods by which the host microorganism will be
monitored. If live host microorganisms are required to be present
in field trials, indicate the means of strain identification and
retrieval. If microorganisms are used to Introduce vectors, the
assessment of subsequent absence of the microorganisms should be
specified.

7. If the microorganisms are transfer deficient, provide some documenta-
tion either via the proposal or appropriate references.

8. If the vectors are transfer deficient, provide some documentation
via the proposal or appropriate references.

9. If the vector is likely to survive independently of the hosts,
refer to this possibility; if the answer is in the realm of reasonably
high probability, provide data to assess such transfer to likely
microorganisms.
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10. Provide data from greenhouse and/or growth chamber studies under
simulated field conditions to support prospective field studies.

11. If appropriate, provide data on engineered plants and controls fed

to test animals, such as mice.

12. Provide data for field plot design on the following:

a. total area

b. location: where, how many

c. plot design: replication, row spacing, planting, border rows, etc.

d. name cul tiva r(s) , if appropriate

e. specify plant monitoring procedures: frequency; types of data to

be obtained , including leaf, seed, fruit, or root characteristics ;

abnormal i ties , such as diseases; insect population monitoring;
collection of meteorological data, etc.; types of data to be sought,
such as yield, resistance to stress , lodging, etc.

f. specify monitoring of the vector and/or introduced DNA

g. specify access and security measures

13. List qualifications of people involved in the experiments.

NOTE: Appendix L (Release into the environment of certain plants. Federal
Register 48: 24549 and 48: 37199) should be consulted for general
guidelines regarding plants.
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ATTACHMENT III OF THE MINUTES OF THE APRIL 9, 1984, MEETING OF THE

RAC WORKING GROUP ON RELEASE INTO THE ENVIRONMENT IS A PORTION OF THE

TRANSCRIPT OF THE FEBRUARY 6, 1984, MEETING OF THE RAC DEALING WITH

"PROPOSED GUIDELINES FOR SUBMISSIONS UNDER SECTION III-A-2." THE

MINUTES OF THE FEBRUARY 9, 1984, MEETING CAN BE POUND IN VOLUME 8 OF

RECOMBINANT DNA RESEARCH.
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Suggested PWG Guidelines Amendments

Pt. 10: add: ...studies, including assessment of dissemination of microrgani sms

or plants containing recombinant DNA.

Pt. 11: ...mice. For microorganisms, include information on known plant host

range, including non-economic plants.

Pt. 12 e. add ...procedures and duration: frequency...
...etc. In addition, indicate, if appropriate, how border plants

and weed species will be monitored for any potential transfer of
recombinant DNA.

Ecological factors that would be likely to materially affect the

success (or failure) of the introduced plant should be indicated

(e.g. soil type, water, temperature).

Pt. 6. add: Ecological factors that would be likely to materially affect the

success (or failure) of introduced microorganisms should be

indicated (e.g. soil type, water, wind, temperature).
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Anne Vidaver

Comments regarding Dr. Alexander's suggestions (Pg. 107, Feb. 6, 1984, NIH meeting

transcri pt)

.

1. I don't understand (and apparently it wasn't made clear then or later what was

meant by 'transport'). But the PWG Guidelines, no. 7,8,9,10 and 11 ask for

various types of 'survival information' as I understand the term.

2. Sensitivity of the counting method. This is partly covered by PWG Guidelines

no. 6, 9, 10 and 11. In my estimation, it is the sampling methods and extent of

sampling which potentially could limit detection, not the qualitative recovery

i.e. sensitivity. Qualitative recovery appears feasible with all proposals so

far submitted to the PWG. Admittedly, this could and should be tested at some

time i.e. this might be a point for a risk assessment workshop to consider.

3. The PWG did not address the question of 'escapes' from greenhouse or growth

chambers beyond what is already in the general guidelines, which I think are

sufficient. I don't think it's necessary, but a general statement by the PWG
may be in order to remind anyone planning on constructing recombinant organisms
for agricultural purposes that they should take appropriate steps to monitor and

contain their organisms or plants at all testing stages. Such steps are likely
to vary with the systems studied, so that detailed guidelines at this time would
seem unncessary. I think the IBCs should deal with this in general terms for
their conditions and on a case-by-case basis.

4. Known hos.ts : this is covered by the PWG guidelines, 6, 9 and 10. But I don't
know what he means here: it is a practical impossibility to test all plants for

ability to support growth ( as opposed to survival ) of microorganisms released
into the environment. Monitoring of populations of microorganisms and spread of
recombinant DNA from introduced plants to weeds and/or other economic plants in

the vicinity is part of PWG Guideline 6. A modification of no. 12 can be added
to e: etc... In addition, indicate, if appropriate, how border plants and weed
species will be monitored for any potential transfer of recombinant DNA. (This
concern would be part of a risk assessment workshop).

5. General information about soils in which plants will be grown should be given.
However, the complexity and types of microflora and microfauna, along with other
factors, e.g. water and temperature are likely to have a greater impact on
potential success or failure of introduced microorganisms or plants. I suggest
a modification to pt. 6 and 12 e:

6.

Ecological factors that would be likely to materially affect the success or
failure) of introduced micoorganisms should be indicated (e.g. soil type, water,
wind, temperature).

12. e. Ecological factors that would be likely to materially affect the success
(or failure) of the introduced plant should be indicated (e.g. soil type, water,
temperature)

.

Even with the added information requested, however, it is my guess that it still
would not satisfy Alexander because, as in a Catch-22 situation, we don't have the
knowledge base to answer some of these questions to the degree that he apparently
feels is necessary to proceed.

With respect to relative risks, we need to remind the public that we indeed do have
a past history of several thousand years of 'disturbing' the environment. This
practice, namely farming, incorporates the introduction of new microorgani sms and
new plants every year. Customary and accepted farming practices, such as crop
rotation and tillage, change our environment every growing season, and not always
predictably!
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant to Pub. L. 92-463, notice Is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health,

Building 3lC, Conference Room 6, 9000

Rockville Pike, Bethesda, Maryland
20205, on June 1, 1984 from 9:00 a.m. to

adjournment at approximately 5:00 p.m.

This meeting will be open to the public

on June 1 from 9:00 a.m. to

approximately 3:30 p.m. to discuss:

Report of the Working Group on
Release into the Environment;

Guidelines for submission of

proposals to Plant Working Croup
and RAC;

Amendment of Guidelines;

Consideration of experiments

requiring review by RAC; and
Other matters to be considered by the

Committee.

Attendance by the public in the open
portion of the meeting will be limited to

space available. Members of the public

wishing to speak at the meeting may be

given such opportunity at the discretion

of the chairman.
In accordance with provisions set

forth in Section 552b(c)(4), Title 5, U.S.

Code and Section 10(d) of Pub. L. 92-463,

the meeting will be closed to the public

for approximately one hour and a half

for the review, discussion, and
evaluation of two proposals from
commercial concerns for field testing of

recombinant organisms. It is anticipated

that this will occur from approximately

3:30 p.m. to 5:00 p.m. on June 1. The
proposals and the discussion could

reveal confidential trade secrets or

commercial property such as patentable

material.

Dr. William
J. Gartland, Jr., Executive

Secretary, Recombinant DNA Advisory
Committee, National Institutes of

Health, Building 31, Room 3B10,

telephone (301) 496-6051, will provide
materials to be discussed at the meeting,
rosters of committee members, and
substantive program information. A
summary of the meeting will be
available at a late date.

Dated: April 10. 1984.

Betty
J. Beveridge,

Committee Management Officer. A'///.

OMB s "Mandatory Information
Requirements for Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Fedeal
Domestic Assistance- Normally N!H lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above whether individual programs
listed in the Catalog of Federal Domestic
Assistance are affected.

|FR. Doc. S4-10600 Filed 4-23-84; 845 am)

BILLING COOE 4140-01-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

AGENCY: National Institutes of Health,

PHS, DHHS.
action: Notice of proposed actions

under NIH guidelines for research

involving recombinant DNA molecules.

summary: This notice sets forth

proposed actions to be taken under the

NIH guidelines for research involving

recombinant DNA molecules. Interested

parties are invited to submit comments
concerning these proposals. After

consideration of these proposals and
comments by the NIH Recombinant
DNA Advisory Committee (RAC) at its

meeting on June 1, 1984, the Director of

the National Institute of Allergy and
Infectious Diseases will issue decisions

on these proposals in accord with the

guidelines.

DATE: Comments must be received by
May 24, 1984.

address: Written comments and
recommendations should be submitted

to the Director, Office of Recombinant
DNA Activities, Building 31, Room 3B10,

National Institutes of Health, Bethesda,

Maryland 20205. All comments received

in timely response to this notice will be
considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5:00 p.m. Comments received

by close of business May 29, 1984, will

be reproduced and distributed to the

RAC for considerations at its June 1,

1984, meeting.

FOR FURTHER INFORMATION CONTACT:
Background documentation and
additional information can be obtained
from Drs. Stanley Barban and Elizabeth

Milewski, Office of Recombinant DNA
Activ ities, National Institutes of Health,

Bethesda, Maryland 20205, (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following actions under the

guidelines for research involving

recombinant DNA molecules.

I. Proposed Amendment of Procedures

for Scale-Up of Organisms Listed in

Appendix C

In May 1983, Dr. Irving S. Johnson of

Eli Lilly and Company proposed that

prpeedures be modified for experiments

involving more than 10 liters of culture

of "exempt” organisms listed in

Appendix C of the NIH guidelines for

research involving recombinant DNA
molecules. In September 1983, Dr. Max
Marsh of Lilly Research Laboratories

offered an alternate modification of

Appendix C and requested it be referred

to the RAC Large-Scale Review Working
Group. The proposals were reviewed by
the RAC at its September 19, 1983,

meeting and referred to the Large-Scale

Review Working Group. The RAC
Large-Scale Review W'orking Group met
on February 7, 1984. After evaluating

data and discussing the issues, the

Large-Scale Review Working Group
proposed the following modifications to

the guidelines:

1. In Appendix K-II-D of Appendix K-
II, PI-LS Level, the word "minimize”

would be substituted for "prevent.”

Appendix K-II-D would read as follows:

Appendix K-II-D. Exhaust gases removed
from a closed system or other primary

containment shall be treated by filters which
have efficiencies equivalent to HEPA filters

or by other equivalent procedures (e.g.,

incineration) to minimize the release of

viable organisms containing recombinant

DNA molecules to the environment.

2. The second paragraph of Appendix
C-II, Experiments Involving E. coii K-12
Host-Vector Systems; Appendix O—III,

Experiments Involving Saccharomyces
cerevisiae Host-Vector Systems; and
Appendix C-IV, Experiments Involving

Bacillus subtilis Host- Vector Systems;

would be modified to read as follows:

For these exempt laboratory experiments.

PI physical containment conditions are

recommended.

3. A paragraph would be added
following the second paragraph of

Appendix C-II, Appendix C—III, and
Appendix C-IV. That paragraph would
read as follows:

For large-scale fermentation experiments

Pl-LS physical containment conditions are

recommended. However, following review by

the IBC of appropriate data for a particular

host-vector system, some latitude in the

application of Pl-LS requirements as outlined
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in Appendix K-ll-A through K.-II-F is

permitted.

4. A reference to Appendix C would

be added to the fourth sentence of

Appendix K-I, Se/ectioh of Physical

Containment Levels. That sentence

would read as follows:

The Pl-LS level of physical containment is

required for large-scale research or

production of viable organisms containing

recombinant DNA molecules which require

Pi containment at the laboratory scale (See

Appendix C).

As a possible substitute, NIH staff

proposes the following alternate

modification of Appendix K-I, Selection

ofPhysical Containment Levels. The
following sentence would be added
following the fourth sentence of

Appendix K-I, Selection ofPhysical
Containment Levels :

(The Pl-LS level of physical containment is

recommended for large-scale research or

production of viable organisms for which Pi

is recommended at the laboratory scale such

as those described in Appendix C).

II. Proposal to Clone Shiga-Like Toxin
Gene From E. coli

Dr. Alison O'Brien of the Uniformed
Services University of the Health
Sciences (USUHS) in collaboration with

Dr. Randall Holmes (USUHS) proposes
to clone in Escherichia coli K-12 the

structural gene of the Shiga-like toxin of

E. coli. Shiga-like toxin has activity

similar to the activity of Shigella

dysenteriae toxin.

In a first submission in September
1982, the investigators proposed to clone

the Shiga-like toxin gene in E. coli EKl
host-vector systems using plasmid,

cosmid, or lambda cloning vectors. In

support of their proposal, Drs, O’Brien
and Holmes offered the following

arguments:

1. Clinical isolates of E. coli have
already been demonstrated to elaborate

large amounts of toxin indistinguishable

from that produced by Shigella

dysenteriae 1 (Shiga). Therefore, the

genes for Shiga-like toxin production are

present in the E. coli gene pool found in

nature.

2. Human volunteers fed large

numbers of Shigella dysenteriae 1

organisms that produced Shiga toxin but

could not colonize the bowel did not

become ill. Therefore, any accidential

ingestion of the organism to be
manufactured, a toxin-producing E. coli

K-12 strain that cannot colonize the

human intestinal tract, would pose little

hazard to man.
3. Purification of Shiga toxin in

several laboratories and E. coli Shiga-

like toxin in the investigators’ laboratory

has not identified any excessive risk

from the aerosolization of toxin that

probably occurs during the process of

toxin preparation. In one laboratory,

toxin was isolated from 500 liters of

culture with only Pi physical

containment.

4. Shiga toxin is a potent cytotoxin for

a subline of HeLa cells (a human
cervical carcinoma tissue culture cell

line), but the toxin has no effect on
many other human, monkey, and rodent

tissue culture cells. Therefore, the toxin

is quite cell-type specific, and this

limited spectrum of activity suggests

that it would be non-toxic for most cells

in the human body.

5. Contrary to the old literature, Shiga

toxin is not a neurotoxin. By 1955, it was
established that the paralysis observed

in rabbits and mice (but not monkeys,
guinea pigs, hamsters, or rats) when
toxin is given intravenously is a

reflection of the effect of toxin on the

endothelium of small blood vessels, not

a direct effect on nerve cells.

The request was summarized in the

Federal Register of September 22, 1982

(47 FR 41924). The RAC discussed the

request submitted by Dr. O’Brien at the

October 25, 1982, meeting. The
committee by a vote of twelve in favor,

none opposed, and one abstention,

recommended that the Initial

experiments be performed under P4 -f

EKl containment conditions. The NIH
accepted the RAC recommendation that

P4 + EKl containment is adequate to

contain safely the experiments proposed

by Drs. O'Brien and Holmes and
appropriate language was added to

Appendix F of the Guidelines.

In December 1983, Drs. O’Brien and
Holmes requested reconsideration of

containment levels in veiw of

information which had recently become
available. The requested approval at the

P2 level of physical containment for the

following reasons:

1. Epidemiology studies have been
performed on over 150 K coli strains

isolated from human and animal stools.

These studies have shown that the

majority (80%) of the strains made
detectable levels of Shiga-like toxin.

Moreover, four of four substrains of the

well-characterized bacterium EL coli K-
12 were shown to make low levels of the

toxin. Thus, cloning of the Shiga-like

toxin gene from clinical isolates of E.

coli into laboratory strains of E. coli K-
12 will not involve the introduction of a

"foreign” toxin Into the organism.

2. Production of low levels of Shiga-

like toxin was observed in 2 of 15

normal human gut flora E coli strains

from asymptomatic infants.

3. Strains of Vibrio cholerae and
Vibrio parahaemolyticus were tested

and shown to produce Shiga-like toxin.

Thus, the gene(s) for Shiga-like toxin are

present in naturally occurring isolates of

the family Vibrionaceae and not

restricted to the Enterobactcriaceae. In

volunteer studies, some of the strains of

V. cholerae that produce Shiga-lie toxin

did not cause disease. Therefore, the

ability to produce Shiga-like toxin is not

equivalent with virulence in humans
challenged by the oral route.

4.

Phages from two clinical isolates of

E. coli have been shown to control high-

level production of Shiga-like toxin in E.

coli K-12 host strains by phage

conversion. Thus, either the structural

gene(s) for the Shiga-like toxin or

regulatory genes that control high-level

production of the toxin are present on

wild-type phages from clinical isolates

of E. coli. In this sense, "cloning” of

genes that affect production of Shiga-

like toxin onto phage genomes has

already occurred in nature.

In additon, the U.S. Cholera Panel of

the National Institute of Allergy and

Infectious Diseases (NIAID)

recommended that NIH reconsider the

ban:

* * * on Shiga toxin cloning experiments

in containment facilities other than P4. This

strict requirement will prevent most

laboratories from deleting the Shiga gene

from candidate V. cholerae and ETEC
vaccine strains. Shiga toxin is now found in

many nonpathogenic EL coli, including the

common vector host, E. coli K-12.

The proposal was published in the

January 5, 1984, Federal Register (49 FR
696). The RAC reviewed the proposal of

Drs. O’Brien and Holmes at the

February 6, 1984, meeting. By a vote of

nine in favor, five opposed and four

abstentions, the RAC recommended that

Drs. O'Brien and Holmes and coworkers

be allowed to proceed with cloning the

gene for Shiga-like toxin under P2

physical containment conditions in E.

coli'K-12, restricted to using EK2
plasmid vectors, commencing first with

the use of pBR325 and pBR322, and
proceeding to other EK2 plasmid vectors

only if those are unsatisfactory.

By a vote of eight in favor, four

opposed, and five abstentions, the RAC
passed the same motion but with the

names of the investigators deleted from

the motion.

It has been the practice of NIH not to

accept RAC recommendations that do
not indicate a clear concensus.

Accordingly, NIH did not accept the

RAC recommendations offered at the

February 8, 1984, meeting. The
investigators have approval, however, to

conduct these experiments at the P4

level of containment under their

previous permission which appears in
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the Guidelines (48 FR 245691 under

Appendix F-IV-H.
In a letter dated April 4, 1984, Drs.

O'Brien and Holmes have now asked

the RAC to address the following

specific issues:

1. That the containment conditions

required for cloning of the intact

strutural gene(s) for Shiga-like toxin of

E. coli into E. coli K-12 be reduced from

P4 + EKl to P3 +Ekl.
2. If the investigators are successful in

cloning the structural gene(s) for Shiga-

like toxin and if they can document that

the amount of toxin produced by the

clones is no greater than the amount
made by highly toxinogenic clinical

isolates of E. coli (i.e„ approximately 10 1

50% cytotoxic doses/mg protein in cell

lysates and 10*50% cytotoxic doses/ml
in culture supernatants when bacteria

are grown in iron-depleted glucose

syncase media), they request permission

to remove such clones from the original

containment conditions and to perform

subsequent work with them under Pi +
Kl conditions.

3. If they can identify nontoxinogenic

fragments of the structural gene(s) for

Shiga-like toxin, the investigators

request permission to:

a. Romove any such cloned nontoxic

fragments (generated during the search

for clones that contain intact toxin

structural genes) from the original

containment conditions to work with
them under Pi + EKl conditions; and

b. Directly clone any such nonioxic
fragments into E. coli K-12 under Pi -f

EKl conditions.

4. If the structural gene for Shiga-like

toxin is shown to be present in a

specific bacteriophage genome and its

physical location is determined, then

they request permission to:

a. Remove from the original

containment conditions any clones of

fragments of phage genome (generated
during the process of obtaining cloned
toxin structural genes) that do not
correspond to toxin structural genes and
to work with them under Pi + EKl
conditions; and

b. Directly clone any fragments of the

phage genome that do not correspond to

toxin structural genes into E. coli K-12
under Pi + EKl conditions.

5. If in future experiments the

investigators can isolate nontoxinogenic
alleles of the structural gene(s) for

Shiga-like toxin by transposonmediated
mutagenesis (insertional inactivation) or

by chemical mutagenesis, they request

permission to clone these

nontoxinogenic alleles of the toxin

structural gene(s) into E. coli K-12 under
Pi + EKl conditions.

Dr. O’Brien and coworkers have
supplied additional data in support of

these requests which are available from

ORDA.

III. Proposed Guidelines for Submission

Under Appendix L

Appendix L of the Guidelines

specifies conditions under which certain

plants may be approved for “release

into the environment” including field

tests. Experiments in this category

cannot be initiated without submission

of relevant information on the proposed

experiments to NIH, review by the RAC
Plant Working Group, and specific

approval by NIH.
A RAC Working Group has now

prepared draft submission guidelines for

individuals preparing proposals under
Appendix L of the Guidelines. This

proposed guidance is as follows:

Items for Consideration to be Included In

Proposal Submissions Under Appendix L

These annotated items were presented for

consideration by prospective proposal

submitters to facilitate the process of

approval. The Working Group has found that

the proposals so far submitted for their

consideration have omitted information that

is considered minimal and essential for their

approval. Basically, the group would like to

see detailed objectives, materials, and
methods, including methodology for

monitoring the experiments, and expected

results. At a minimum summary data should

be submitted to support the proposal. A
check list of detailed requirements should

include, but is not limited to:

A. Description of Plant Materials.

1. Give common and scientific names of

plants and cultivars, if appropriate. ‘Tomato
plants will be inoculated" is insufficient.

2. If appropriate, give data or information

on the relative homogeneity of the plant

cultivar, and specific genetic markers the

cultivar is known to possess.

B. Vectors and Method of Introduction.

1. Describe the cloned DNA segment and
its expression in the new host.

2. Give the method(s) by which the

proposed DNA vector will be or has been
constructed. Diagrams are very helpful and
may be necessary for adequate
understanding of the construct. Explain the

advantages (and disadvantage(s), if

appropriate) of your vectors, if other

candidate vectors could be considered.

3. If microorganisms are used to introduce

vectors or are vectors themselves, indicate

how they compare with wild-type strains. If

disabled pathogens are used to transmit the

vector, indicate measures that will most
likely prevent these microorganisms from
regaining or acquiring pathogenic potential. If

the vector is likely to survive independently

of the hosts, refer to this possibility, and
provide any available data to assess the

probability of such transfer to likely

organisms.

4. If microorganisms are used to introduce

vectors, the assessment of subsequent
absence of the microorganisms should be
specified. Indicate the means of strain

identification and retrieval.

C. Characteristics and Monitoring of

Plants.

1. Provide data from greenhouse and/or
growth chamber studies under simulated field

conditions to support prospective field

studies. Data should include morphological

data for at least two generations of plants

Specify plant monitoring procedures;

frequency; types of data to be obtained,

including leaf, seed, fruit, or root

characteristics.

2. Provide data for field plot design on the

following:

a. Total area;

b. Location: where, how many;
c. Plot design: replication, row spacing,

planting, border rows, etc.:

d. Name cultivar(s), if appropriate;

e. Specify plant monitoring procedures:

frequency; types of data to be obtained,

including leaf, seed, fruit, or root

characteristics; abnormalities, such as

disease; insect population monitoring;

collection of meteorological data, etc.; types

of data to be sought, such as yield, resistance

to stress, lodging, etc.;

f. specify monitoring of the vector and/or
introduced DNA; and

g. specify access and security measures.

IV. Request To Field Test Genetically

Engineered Plants

Cetus Madison Corporation requests

permission to field test genetically

engineered plants that have expressed

disease resistance under greenhouse

and growth chamber environments. This

proposal will be reviewed in the portion

of the RAC meeting closed to the public

because it contains trade secrets (the

processes for construction and testing of

the organisms containing recombinant

DNA) and/or commercially valuable

information (the particular plants

involved, the timing and location of the

experiments and the details of how the

experiments would be conducted and

monitored) the disclosure of which

cause Cetus Madison Corporation

substantial competitive harm.

V. Request to Field Test Genetically

Engineered Microorganisms

Advanced Genetic Sciences, Inc., of

Greenwich, Connecticut, requests

approval to field test genetically

engineered Pseudomonas strains. The
main body of the proposal is available

from ORDA and will be reviewed in a

portion of the meeting open to the

public. This portion of the proposal

includes information on bacterial ice

nucleation and frost damage, cloning of

ice nucleation genes, general

information on construction of deletion

mutants, biology of Pseudomonas
syringae, identification of released

strains, rationale for field trials, design

of field trails, crops to be tested,

biosafety considerations, duration,

names of involved scientists, locations.
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facilities, experience, precautions,

emergency plan anti references.

Appendices to the proposal will lie

reviewed in the portion of the RAC
meeting closed to the public because
those Appendices contain trade secrets

(the processes for construction and
testing of the organisms containing

recombinant DNA) and/or confidential

commercial information (certain

detailed information about the conduct
of the experiment) the disclosure of

which would cause Advanced Genetics
Sciences, Inc., substantial competitive

harm.

VI. Proposal to Amend Appendix G of

the Guidelines, Physical Containment

The booklet. Classification of
Etiologic Agents on the Basis ofHazard
(U.S. Department of Health. Education,

and Welfare, Public Health Service,

Centers for Disease Control, Office of

Biosafety, Atlanta, Georgia 30333), has
served since 1969 as a general reference

for labortory activities utilizing

infectious agents. The fourth edition of

that booklet (July 1974) was included in

the 1978 version of the National

Institutues of Health (NIH) Guidelines
lor Research Involving Recombinant
DNA Molecules and has since been a

part of those Guidelines as Appendix B.

Now an "Interagency Working Group"
constituted by the Centers for Disease
Control (CDC) and the NIH has
prepared a new set of guidelines for

laboratory research with etiologic

agents. These new guidelines are

entitled."Biosafety in Microbiological

and Biomedical Laboratories." The
CDC/NIH guidelines designate four

categories of biosafety levels for

laboratory operation: Biosafety Levels 1,

2, 3, and 4. These levels are comparable
to the Pi, P2, P3, and P4 containment
levels described in the NIH Guidelines
for Research Involving Recombinant
DNA Molecules.
The CDC/NIH Interagency Working

Group has proposed that RAC consider
recommending a revision of the

description of the P levels in the NIH
Guidelines so that these descriptions

would correspond to the biosafety levels

set forth in the document "Biosafety in

Microbiological and Biomedical
Laboratories."

In order to effect this change, the

following modifications of the

Guidelines are proposed:

1.

Section II, Containment.
a. In Section II, wherever the terms

"Pi, P2, P3, P4" appear the term "BLl”
(for Biosafety Level 1) would be
substituted for the term "Pi;" the term
"BL2" (for Biosafety Level 2) would be
substituted for "P2;” the term "BL3" (for

Biosafety Level 3) would be substituted

for "P3;" and the term "BI/4" (for

Biosafety Level 4) would be substituted

for “P4."

b. The fourth sentence of the first

paragraph of Section II, Containment,
would be deleted. That sentence reads

as follows:

Four levels of physical containment, which
are designated as Pi, P2. P3, and P4 are

described in Appendix G.

c. The following language would be

substituted for the fourth sentence of the

first paragraph of Section II,

Containment:

Four biosafety levels are described in

Appendix G. These biosafety levels consist of

combinations of laboratory practices and
techniques, safety equipment and laboratory

facilities appropriate for the operations

performed and the hazard posed by agents

and for the laboratory function and activity.

2. Section III, Guidelines for Covered
Experiments.

In Section III, wherever the terms "Pi,

P2, P3, P4” appear the term "BLl" would
be substituted for the term “Pi;" the

term "BL2" would be substituted for

"P2;" the term “BL3" would be
substituted for "P3;" and the term “BL4"
would be substituted for "P4."

3. Section IV, Roles and
Responsibilities.

a. In Section IV, wherever the terms

“PI, P2, P3, P4" appear the term "BLl"
would be substituted for the term "Pi;"

the term "BL2" would be substituted for

"P2;" the term “BL3” would be
substituted for "P3;" and the term "BL4"
would be substituted for “P4."

b. Section IV-C-4, Other NIH
Components, would be modified to read

as follows:

IV-C—4. Other NIH Components. Other

NIH components shall be responsible for

certifying maximum containment (BIA)

facilities, inspecting them periodically, and
inspecting other recombinant DNA facilities

as deemed necessary.

4. Appendix C, Exemptions Under III-

0-5.

The second paragraph of Appendix C-
II, Experiments Involving E. coli K-12
Host-Vector Systems, Appendix C—III,

Experiments Involving Saccharomyces
cere visiae Host-Vector Systems, and
Appendix C-IV, Experiments Involving

Bacillus subtilis Host- Vector Systems
would be modified to read as follows:

For the exempt experiments BLl

containment conditions are recommended.

5. Appendix F, Containment
Conditions for Cloning of Genes Coding

for the Biosynthesis of Molecules Toxic

for Vertebrates.

In Appendix F, wherever the terms

"Pi, P2, P3, P4" appear the term “BLl"
would be substituted for the term “Pi;"

the term "BL2" would be substituted for

"P2;" the term "RL3" would be

substituted for "IVJ;" and the term "BIA"
would be substituted for "P4."

0. Appendix G, Physical Containment.

a. The fourth sentence ofthe second
paragraph of Appendix G-4, Standard
Practices and Training, would be

modified to read:

If a research group is working with a

known pathogen for which there is an

effective vaccine, the vaccine should be

available to all workers.

b. The third paragraph of Appendix
G-I, Standard Practices and Training,

would be modified to read:

The "Laboratory Safety Monograph" and
"Biosafety in Microbiological and Biomedical

Laboratories” [2] booklets describe practices,

equipment, and facilities in detail.

c. In Appendix G-II, Physical

Containment Levels, wherever the terms

“PI, P2, P3, P4" appear the term "BLl"
would be substituted for the term "FT;"

the term "BL2" would be substituted for

"P2;" the term "BL3" would be

substituted for "P3;" and term “BL4"

would be substituted for "P4."

d. The third sentence of the second
paragraph of Appendix G-II, Physical

Containment Levels, would be footnoted

and would read as follows:

It should be emphasized that the

descriptions and assignments of physical

containment detailed below are based on

existing approaches to containment of

pathogenic organisms (2).

e. The fourth sentence of the second

paragraph of Appendix G-II, Physical

Containment Levels, currently reads as

follows:

For example, the “Classification of

Etiologic Agents on the Basis of Hazard" [2]

prepared by the Centers for Disease Control

describes four general levels which roughly

correspond to our description for Pi, P2, P3

and P4; and the Notional Cancer Institute

describes three levels for research on

oncogenic viruses which roughly correspond

to our P2, P3, and P4 levels (3).

This sentence would be modified to

read:

The National Cancer Institute describes

three levels for research on oncogenic viruses

which roughly correspond to our BL2, BL3,

and BL4 levels (3).

f. Appendix G-II-A, Pi Level, would
be deleted and the following language

would be substituted for Appendix G-II-

A:

Appendix G-II-A. Biosafety Level 1 (BLl)

1131-

Appendix G-II-A-1. Standard
Microbiological Practices.

Appendix G-II-A-l-a. Access to the

laboratory is limited or restricted at the
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discretion of the laboratory director when
experiments ere in progress.

Appendix G-H-A -1-b. Work *>ur!.,<:es ere

decontaminated or.ce a day end after any
spill of viable material.

Appendix C-ll-A-I-c. All contaminated

liquid nr sulid'wastes are decontaminated
before disposal.

Appendix G-U-A-t-d. Mechanical

pipetting devices are used; mouth pipetting is

prohibited.

Appendix G-H-A-L-e. Eating, drinking,

smoking, and applying cosmetics are not

permitted in the work area Food may be

stored in cabinets or refrigerators designated

and used for this purpose only.

Appendix G-ll-A-l-f. Persons wash their

hands after they handle materials involving

organisms containing recombinant DN’A
molecules, and animals, and before leaving

the laboratory.

Appendix G-ll-A-I-g. All procedures are

performed carefully to minimize the creation

of aerosols.

Appendix G-ll-A-l-b. Il is recommended
that laboratory coats, gowns, or uniforms be
worn to prevent contamination or soiling of

9treet clothes.

Appendix G-U-A-2. Special Practices.

Appendix G-ll-A-2-a. Contaminated
materials that are to be decontaminated at a

site away from the laboratory are placed in a

durable leakproof container which is closed

before being removed from the laboratory.

Appendix G-ll-A-2-b. An insect and
rodent control program is in effect.

Appendix G—H-A-3. Containment
Equipment.

Appendix G-H-A-3-a. Special containment
equipment is generally not required for

manipulations of agents assigned to Biosafety
I-evel 1.

Appendix G-II-A-4. Laboratory' Facilities.

Appendix G-H-A—4—a. The laboratory Is

designed so that it can be easily cleaned.

Appendix G-H-A—4-b. Bench tops are
impervious to water and resistant to acids,

alkalis, organic solvents, and moderate heat.

Appendix G—II-A—A-c. Laboratory furniture

is sturdy. Spaces between benches, cabinets,
and equipment are accessible for cleaning.

Appendix G—ll-A—t—d. Each laboratory
contains a sink for hand-washing.
Appendix C-H-A—t—e. If the laboratory has

windows that open, they are fitted with fly

screens.

g. The following language would be
substituted for Appendix G—II—B, P2
Level:

Appendix G-Il-B. Biosafety Level 2 (BL2).

M-
Appendix G-IL-B- 1. Standard

Microbiological Practices.

Appendix G-II-B-l-a. Access to the

laboratory is limited or restricted by the

laboratory director when work with
organisms containing recombinant DNA
molecules is in progress.

Appendix G-Il-B— 1-b. Work surfaces are
decontaminated at least once a day and after

any spill of viable material.

Appendix G-ll-B-l-c. All contaminated
liquid or solid wastes are decontaminated
before disposal.

Appendix G-ll-B-l-d. Mechanical

pipetting devices are used; mouth pipetting is

prohibited.

Appendix G-Il-B- 1-c. Eating, drinking,

smoking, and applying cosmetics are not

permitted in the work area. Food may be

stored in cabinets or refrigerators designated

and used for this purpose only

Appendix G-II-B-l-f. Persons wash their

hands after handling materials involving

organisms containing recombinant DNA
molecules, and animals, and when they leave

the laboratory.

Appendix G—ll- B-l-g. All procedures are

performed carefully to minimize the creution

of aerosols.

Appendix C-ll-B-I-b. Experiments of

lesser biohazard potential can be carried out

concurrently in carefully demarcated areas of

the seme laboratory.

Appendix G-II-B-2. Special Practices.

Appendix G-II-B-2-a. Contaminated
materials that are to be decontaminated at a

site away from the laboratory are placed in a

durable leakproof container which is closed

before being removed from the laboratory.

Appendix G-ll-B-2-b. The laboratory

director limits access! to the laboratory. The
director has the final responsibility for

assessing each circumstance and determining

who may enter or work in the laboratory.

Appendix G-II-B-2-c. The laboratory

director establishes policies and procedures

whereby only persons who have been
advised of the potential hazard and meet any
specific entry requirements [e.g.,

immunization) enter the laboratory or animal
rooms.

Appendix G-ll-B-2-d. When the organisms
containing recombinant DNA molecules in

use in the laboratory require special

provisions for entry (e.g., vaccination), a

hazard warning sign, incorporating the

universal biohazard symbol, is posted on the

access door to the laboratory work area. The
hazard warning sign identifies the agent, lists

the name and telephone number of the

laboratory director or other responsible

person(s). and indicates the special

requirement(s) for entering the laboratory.

Appendix G-II-B-2-e. An insect and
rodent control program is in effect.

Appendix G-II-B-2-f. Laboratory coats,

gowns, smocks, or uniforms are worn while

in the laboratory. Before leaving the

laboratory for nonlaboratory areas (e.g..

cafeteria, library, administrative offices), this

protective clothing is removed and left in the

laboratory or covered with a clean coat not

used in the laboratory.

Appendix G-II-B-2-g. Animals not

involved in the work being performed are not

permitted in the laboratory.

Appendix G-II-B-2-h. Special care is taken
to avoid skin contamination with organisms
containing recombinant DNA molecules;
gloves should be worn when handling

experimented animals and when skin contact

with the agent is unavoidable.
Appendix G-Il-B-2-i. All wastes from

laboratories and animal rooms are

appropriately decontaminated before

disposal.

Appendix G-H-B-2-j. Hypodermic needles
and syringes are used only for parenteral

injection and aspiration of fluids from

laboratory animals and diaphragm bottles.

Only needielocking syringes or disposable

syringe-needle units |i.e., needle is integral to

the syringe) are used for (tie injection or

aspiration of fluids containing organisms that

contain recombinant DNA molecules.

Extreme caution should be used when
handling needles and syringes to uvoid

hiitoinoculation and the generation of

aerosols during use and disposal. Needles

should not be bent, sheared, replaced in the

sheath or guard or removed from the syringe

following use. The needle and syringe should

be promptly placed in a puncture resistant

container and decontaminated, preferably by-

autoclaving, before discard or reuse.

Appendix G-ll-B-2-k. Spills and accidents

which result in overt exposures to organisms

containing recombinant DNA molecules are

immediately reported to the laboratory

director. Medical evaluation, surveillance,

and treatment are provided as appropriate

and written records are maintained.

Appendix G-II-B-2-1. When appropriate,

considering the agent(s) handled, baseline

serum samples for laboratory and other at-

risk personnel are collected and stored.

Additional serum specimens may be

collected periodically, depending on the

agents handled or the function of the facility.

Appendix G-ll-B-2-m. A biosafety manual
is prepared or adopted. Personnel are

advised of special hazards and are required

to read instructions on practices and

procedures and to follow them.

Appendix G-II-B-3. Containment

Equipment.

Appendix G-U-B-3-a. Biological safety

cabinets (Class I or II) (See Appendix G—HI-
12) or other appropriate personal protective

or physical containment devices are used

whenever
Appendix G-II-B-3-a-(l). Procedures with

a high potential for creating aerosols are

conducted [15]. These may include

centrifuging, grinding, blending, vigorous

shaking or mixing, sonic disruption, opening

containers of materials whose internal

pressures may be different from ambient

pressures, inoculating animals intranasally,

and harvesting infected tissues from animals

or eggs.

Appendix G-II-B-d-a-f2). High

concentrations or large volumes of organisms

containing recombinant DNA molecules are

used. Such materials may be centrifuged in

the open laboratory if sealed heads or

centrifuge safety cups are used and if tney

are opened only in a biological safety

cabinet.

Appendix G-II-B-4. Laboratory Facilities.

Appendix G-Il-B-A-a. The laboratory is

designed so that it can be easily cleaned.

Appendix G-H-B-4-b. Bench tops are

Impervious to water and resistant to acids,

alkalis, organic solvents, and moderate heat.

Appendix G-Il-B-4—c. Laboratory furniture

is sturdy and spaces between benches,

cabinets, and equipment are accessible for

cleaning.

Appendix C—Il-B-i-d. Each laboratory

contains a sink for handwashing.
Appendix G-II-B-4—e. If the laboratory has

windows that open, they are fitted with fly

screens.
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Appendix C-ll-B-4-f. An autoclave for

decontaminating laboratory wastes is

available.

h. The following language would be

substituted for Appendix C-II-C, P3
l.evel.

Appendix C-/I-C. Biosafety l.evel 3 (HU)
1 16 ).

Appendix C-/I-C-1. Standard
Microbiological Practices.

Appendix G-ll-C-l-a. Work surfaces are

decontaminated at least once a day and after

any spill of viable material.

Appendix C-ll-C-l-b. All contaminated
liquid or solid wastes are decontaminated
before disposal.

Appendix G-H-C-l-c. Mechanical
pipetting devices are used; mouth pipetting Is

prohibited.

Appendix C-ll-C-l-d. Eating, drinking,

smoking, storing food, and applying

cosmetics are not permitted in the work area.

Appendix G-H-C-l-e. Persons wash their

hands after handling materials involving

organisms containing recombinant DNA
molecules, and animals, and when they leave

the laboratory.

Appendix G-ll-C-l-f. All procedures are

performed carefully to minimize the creation

of aerosols.

Appendix G-ll-C-l-g. Persons under 18

years of age shall not enter the laboratory.

Appendix G-ll-C-l~h. If experiments
involving other organisms which require

lower levels of containment are to be
conducted in the same laboratory

concurrently with experiments requiring BL3
level physical containment, they shall be
conducted in accordance with all BL3 level

laboratory practices.

Appendix G-/I-C-2. Special Practices.

Appendix G-II-C-2-a. Laboratory doors
are kept closed when experiments are In

progress.

Appendix G-H-C-2-b. Contaminated
materials that are to be decontaminated at a

site away from the laboratory are placed in a

durable leakproof container which is closed

before being removed from the laboratory.

Appendix G-Il-C-2-c. The laboratory

director controls access to the laboratory and
restricts access to persons whose presence is

required for program or support purposes.
The director has die final responsibility for

assessing each circumstance and determining
who may enter or work in the laboratory.

Appendix G-H-C-2-d. The laboratory

director establishes policies and procedures
whereby only persons who have been
advised of the potential biohazard, who meet
any specific entry requirements (e.g.,

immunization), and who comply with all

entry and exit procedures enter the

laboratory or animal rooms.

Appendix G-ll-C-2-e. When organisms
containing recombinant DNA molecules or

experimental animals are present in the

laboratory or containment module, a hazard
warning sign incorporating the universal

biohazard symbol, is posted on all laboratory

and animal room access doors. The hazard
warning sign identifies the agent, lists the

name and telephone number of the laboratory

director other responsible person(s). and
indicates any special requirements for

entering the laboratory, such as the need for

immunizations, respirators, or other personal

protective measures.

Appendix C-ll-C-2-f. All activities

involving organisms containing recombinant

DNA molecules are conducted in biological

safety cabinets or other physical containment

devices within the containment module. No
work in open vessels is conducted on the

open bench.

Appendix C-ll-C-2-g. The work surfaces

of biological safety cabinets and other

containment equipment are decontaminated
when work with organisms containing

recombinant DNA molecules is finished.

Plastic-backed paper toweling used on
nonperforated work surfaces within

biological safety cabinets facilitates clean-up.

Appendix G-H-C-2-h. An insect end
rodent control program is in effect.

Appendix G-Il-C-2-i. Laboratory clothing

that protects street clothing (e.g., solid front

or wrap-around gowns, scrub suits, coveralls)

is wom in the laboratory. Laboratory clothing

is not wom outside the laboratory, and it is

decontaminated before being laundered.

Appendix G-Il-C-2-j. Special care is taken

to avoid skin contamination with

contaminated materials; gloves should be

wom when handling infected animals and
when skin contact with infectious materials

is unavoidable.

Appendix G-U-C-2-k. Molded surgical

masks or respirators are wom in rooms
containing experimental animals.

Appendix G-/I-C-2-I. Animals and plants

not related to the work being conducted are

not permitted in the laboratory.

Appendix G-ll-C-2-m. Laboratory animals

held in a BL3 area shall be housed in partial-

containment caging systems, such as Horsfall

units (11), open cages placed in ventilated

enclosures, solid-wall and bottom cages

placed on holding racks equipped with

ultraviolet radiation lamps and reflectors.

Note.—Conventional caging systems may-

be used, provided that all personnel wear
appropriate personal protective devices.

These shall include, at a minimum, wrap-

around gowns, head covers, gloves, shoe

covers, and respirators. All personnel shall

shower on exit from areas where these

devices are required.

Appendix G-ll-C-2-n. All wastes from

laboratories and animal rooms are

appropriately decontaminated before

disposal.

Appendix G-II-C-2-o. Vacuum lines are

protected with high efficiency particulate air

(HEPA) filters and liquid disinfectant traps.

Appendix G-U-C-2-p. Hypodermic needles

and syringes are used only for parenteral

injection and aspiration of fluids from

laboratory animals and diaphragm bottles.

Only needle-locking syringes or disposable

syringe-needle units (i.e., needle is integral to

the syringe) are used for the injection or

aspiration of fluids containing organisms that

contain recombinant DNA molecules.

Extreme caution should be used when
handling needles and syringes to avoid

autoinoculation and the generation of

aerosols during use and disposal. Needles

should not be bent, sheared, replaced in the

sheath or guard or removed from the syringe

following use. The needle and syringe should

be promptly placed in a puncture resistant

container and decontaminated, preferably by
autoclaving, before discard or reuse.

Appendix G -H-C-2-q. Spills and accidents

which result in overt or potential exposures

to organisms containing recombinant UNA
molecules are immediately reported to the

laboratory director Appropriate medical

evaluation, surveillance. ar,d treatment are

provided and written records are maintained

Appendix G-ll-C-2-r. Baseline serum

samples for all laboratory and other at-risk

personnel should be collected and stored.

Additional serum specimens may be

collected periodically, depending on the

agents handled or the function of the

laboratory.

Appendix G-H-C-2-s. A biosafety mununl
is prepared or adopted. Personnel are

advised of special hazards and are required

to read instructions on practices and

procedures and to follow them.

Appendix C-ll-C-2-t. Alternative

Selection of Containment Equipment.

Experimental procedures involving a host-

vector system that provides a or.e-step higher

level of biological containment than that

specified can be conducted in the BL3

laboratory using containment equipment

specified for the BL2 level of physical

containment. Experimental procedures

involving a host-vector system that provides

a one-step lower level of biological

containment than that specified can be

conducted in the BL3 laboratory using

containment equipment specified for the BL4

level of physical containment. Alternative

combination of containment safeguards are

shown in Table 1.

Appendix G-H-C-3. Containment

Equipment.

Appendix C-U-C-a. Biological safety

cabinets (Class 1, 11, or III) (see Appendix G-
111-12) or other appropriate combinations of

personal protective or physical containment

devices (e.g., special protective clothing,

masks, gloves, respirators, centrifuge safety

cups, sealed centrifuge rotors, and

containment caging for animals) are used for

all activities with organisms containing

recombinant DNA molecules which pose a

threat of aerosol exposure. These include;

manipulation of cultures and of those clinical

or environmental materials which may be a

source of aerosols; the aerosol challenge of

experimental animals; and harvesting of

tissues or fluids from experimental animals

and embryonate egga. and necropsy of

experimental animals.

Appendix G-H-C-4. Laboratory Facilities

Appendix G-H-C-4-a. The laboratory Is

separate from areas which are open to

unrestricted traffic flow within the building.

Passage through two sets of doors is the basic

requirement for entry into the laboratory

from access corridors or other contiguous

areas. Physical^separation of the high

containment laboratory from access corridors

or other laboratories or activities may also be

provided by a double-doored clothes change
room (showers may be included), airlock, or

other access facility which requires passage

through two sets of doors before entering the

laboratory.
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Appendix G—ll-C^f-b. The interior

surfaces of walls, floors, and ceilings are

water resistant so that they can be easily

cleaned. Penetrations in these surfaces are

sealed or capable of being sealed to facilitate

decontaminating the area.

Appendix G-ll-C-4-c. Bench tops are

impervious to water and resistant to acids,

alkalis, organic solvents, and moderate heat.

Appendix G-Il-C-4-d. Laboratory furniture

is sturdy and spaces beteen benches,

cabinets, and equipment are accessible for

cleaning.

Appendix G-H—C 4 -e Each laboratory

contains fc sink for handwashing. The sink is

foot, elbow, or automatically operated and is

located near the laboratory exit door.

Appendix G-U-C-4-f. Windows in the

laboratory are closed and sealed.

Appendix G-lI-C-4-g. Access doors to the

laboratory or containment module are self-

closing.

Appendix G-II-C-4-b. An autoclave for

decontaminating laboratory wastes Is

available preferably within the laboratory.

Appendix G-ll-C-4-i. A ducted exhaust air

ventilation system is provided. This system

creates directional airflow that draws air intq

the laboratory through the entry area. The
exhaust air is not recirculated to any other

area of the building, is discharged to the

outside, and is dispersed away from the

occupied areas and air intakes. Personnel

must verify that the direction of the airflow

(into the laboratory) is proper. The exhaust

air from the laboratory room can be
discharged to the outside without being

filtered or otherwise treated.

Appendix C-II-C-4-j. The HEPA-filtered

exhaust air from Class 1 or Class II biological

safely cabinets is discharged directly to the

outside or through the building exhaust
system. Exhaust air from Class I or II

biological safety cabinets may be
recirculated within the laboratory if the

cabinet is tested and certified at least every
twelve months. If the HEPA-filtered exhaust
air from Class 1 or II biological safety

cabinets is to be discharged to the outside

through the building exhaust air system, it is

connected to this system in a manner (e.g.,

thimble unit connection [12]) that avoids any
interference with the air balance of the

cabinets or building exhaust system.

i. The following language would be
substituted for Appendix G-II-D, P4
Level:

Appendix G-II-D. Biosafety Level 4 (BL4).

Appendix C-Il-D-1. Standard
Microbiological Practices.

Appendix G-ll-D~l-a. Work surfaces are

decontaminated at least once a day and
immediately after any spill of viable material.

Appendix G-II-D-l-b. Only mechanical
pipefitting devices are used.

Appendix G-II-D-l-c. Eating, drinking,

smoking, storing food, and applying
cosmetics are not permitted in the laboratory.

Appendix C-IJ-D-l-d. All procedures are

performed carefully to minimize the creation

of aerosols.

Appendix G-ll-D-2. Special Practices.

Appendix C-ll-D-2-a. Biological materials
to be removed from the Class III cabinets or
from the maximum containment laboratory in

a viable or intact stale are transferred to a

nonbreakable, sealed primary container and
then enclosed in a nonbreakable, sealed

secondary container which is removed from

the facility through a disinfectant dunk tank,

fumigation chamber, or an airlock designed

for this purpose.

Appendix C-ll-D-2-b. No materials,

except for biological materials that are to

remain in a viable or intact state, are

removed from the maximum containment
laboratory unless they have been autoclaved

or decontaminated before they leave the

facility. Equipment or material which might

be damaged by high temperatures or steam is

decontaminated by gaseous or vapor
methods in an airlock or chamber designed

for this purpose.

Appendix G-II-D-2-c. Only persons whose
presence in the facility or individual

laboratory rooms is required for program or

support purposes are authorized to enter. The
supervisor has the final responsibility for

assessing each circumstance and determining

who may enter or work in the laboratory.

Access to the facility is limited by means of

secure, locked doors; accessibility is

managed by the laboratory director,

biohazards control officer, or other person

responsible for the physical security of the

facility. Before entering, persons are advised

of the potential biohazards and instructed as

to appropriate safeguards for insuring their

safety. Authorized persons comply with the

instructions and all other applicable entry

and exit procedures. A logbook signed by all

personnel, indicates the date and time of

each entry and exit. Practical and effective

protocols for emergency situations are

established.

Appendix G-IJ~D~2-d. Personnel enter and
leave the facility only through the clothing

change and shower rooms. Personnel shower
each time they leave the facility. Personnel

use the airlocks to enter or leave the

laboratory only in an emergency.

Appendix G-II-D-2-e. Street clothing is

removed in the outer clothing change room
and kept there. Complete laboratory clothing,

including undergarments, pants and shirts or

jumpsuits, shoes, and gloves, is provided and
used by all personnel entering the facility.

Head covers are provided for personnel who
do not wash their hair during the exit shower.

When leaving the laboratory and before

proceeding into the shower area, personnel

remove their laboratory clothing and store it

in a locker or hamper in the inner change
room.

Appendix G-II-D-2-f. When materials that

contain organisms containing recombinant
DNA molecules or experimental animals are

present in the laboratory or animal rooms, a

hazard warning sign, incorporating the

universal biohazard symbol, is posted on all

access doors. The sign identifies the agent,

lists the name of the laboratory director or

other responsible person(s), and indicates

any special requirements for entering the

area (e.g., the need for immunizations or

respirators).

Appendix C-II-D-2-g. Supplies and
materials needed in the facility are brought in

by way of the double-doored autoclave,

fumigation chamber, or airlopk which is

appropriately decontaminated between each

use. After securing the outer doors, personnel

within the facility retrieve the materials by
opening the interior doors of the autoclave,

fumigation chamber, or airlock. These doors
are secured after materials are brought into

the facility.

Appendix G-H-D-2-h. An insect and
rodent control program is in effect.

Appendix G-Il-D-2-i. Materials (e.g.,

plants, animals, and clothing) not related to

(he experiment being conducted are not

permitted in the facility.

Appendix G-Jl-D-2-j. Hypodermic needles

and syringes are used only for parenteral

injection and aspiration of fluids from

laboratory animals and diaphragm bottles.

Only needle-locking syringes or disposable

syringe-needle units (i.e., needle is integral

part of unit) are used for the injection or

aspiration of fluids containing organisms that

contain recombinant DNA molecules.

Needles should not be bent, sheared,

replaced in the needle guard, or removed
from the syringe following use. The needle

and syringe should be placed in a puncture-

resistant container and decontaminated,

preferably by autoclaving before discard or

reuse. Whenever possible, cannulas are used
instead of sharp needles (e.g., gavage).

Appendix G-II-D-2-k. A system is set up

for reporting laboratory accidents and
exposures and employee absenteeism, and
for the medical surveillance of potential

laboratory-associated illnesses. Written

records are prepared and maintained. An
essential ajunct to such a reporting-

surveillance system is the availability of a

facility for quarantine, isolation, and medical

care of personnel with potential or known
laboratory associated illnesses.

Appendix C-II-D-2-1. Laboratory animals

involved in experiments requiring BL4 level

physical containment shall be housed either

in cages contained in Class III cabinets or in

partial containment caging systems (such as

Horsfall units [11]), open cages placed in

ventilated enclosures, or solid-wall and

-bottom cages placed on holding racks

equipped with ultraviolet irradiation

lamps and reflectors that are located in

a specially designed area in which all

personnel are required to wear one-

piece positive pressure suits.

Appendix G-ll-D-2-m. Alternative

Selection of Containment Equipment.

Experimental procedures involving a host-

vector system that provides a one-step level

of biological containment than that specified

can be conducted in the BL4 facility using

containment equipment requirements

specified for the BL3 level of physical

containment. Alternative combinations of

containment safeguards are shown in Table 1.

Appendix G-ll-D-3. Containment

Equipment
Appendix G^Il-D-3-a. All procedures

within the facility with agents assigned to

Biosafety Level 4 are conducted in the Class

HI biological safety cabinet or in Class I or 11

biological safety cabinets used in conjunction

with one-piece positive pressure personnel

suits ventilated by a life support system.

Appendix C-1I-D-4. Laboratory Facility.

Appendix G-II-D-4-a. The maximum
containment facility consists of either a
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separate building or a clearly demarcated
and isolated zone within a building. Outer
and inner change rooms separated by a

shower are provided for personnel entering

and leaving the facility. A double-doored
autoclave, fumigation chamber, or ventilated

airlock is provided for passage of those

materials, supplies, or equipment which are
not brought into the facility through the

change room.

Appendix G-ll-D—4-b. Walls, floors, and
ceilings of the facility are constructed to form
a sealed internal shell which facilitates

fumigation and is animal and insect proof.
The internal surfaces of this shell are
resistant to liquids and chemicals, thus

facilitating cleaning and decontamination of

the area. All penetrations in these structures

and surfaces are sealed. Any drains in the

floors contain traps filled with a chemical
disinfectant of demonstrated efficacy against
the target agent, and they are connected
directly to the liquid waste decontamination
system. Sewer and other ventilation lines

contain HEPA filters.

Appendix G-lI-D-4-c. Internal facility

appurtenances, such as light fixtures, air

ducts, and utility pipes, are arranged to

minimize the horizontal surface area on
which dust can settle.

Appendix G-Il-D-4-d. Bench tops have
seamless surfaces which are impervious to

water and resistant to acids, alkalis, organic
solvents and moderate heat.

Appendix C-I/-D--4 e. Laboratory furniture

is of simple and sturdy construction, and
spaces beteen benches, cabinets, and
equipment are accessible for cleaning.

Appendix G-Il-D-4-f. A foot, elbow, or
automatically operated handwashing sink is

provided near the door of each laboratory
room in the facility.

Appendix G-U-D-4-g. If there is a central

vacuum system, it does not serve areas
outside the facility. In-line HEPA filters are
placed as near as practicable to each use
point or service cock. Filters are installed to

permit in-place decontamination and
replacement. Other liquid and gas services to

the facility are protected by devices that

prevent backflow.

Appendix G-U-D—4-h. If water fountains
are provided, they are foot operated and are
located in the facility corridors outside the
laboratory. The water service to the fountain
is not connected to the backflow-protected
distribution system supplying water to the
laboratory areas.

Appendix G-ll-D-4-i. Access doors to the
laboratory are self-closing and lockable.

Appendix G-II-D—l-j. And windows are
breakage resistant.

Appendix G-Il-D—4-k. A double-doored
autoclave is provided for decontaminating
materials passing out of the facility. The
autoclave door which opens to the area
external to the facility is sealed to the outer
wall and automatically controlled so that the
outside door can only be opened after the

autoclave "sterilization” cycle has been
completed.

Appendix G-II-D—4-1. A pass-through dunk
tank, fumigation chamber, or an equivalent
decontamination method is provided so that

materials and equipment that cannot be
decontaminated in the autoclave can be
safely removed from the facility.

Appendix G-Il-D—t-m. Liquid effluents

from laboratory sinks, biological safety

cabinets, floors, and autoclave chambers are

decontaminated by heat treatment before

being released from the maximum
containment facility. Liquid wastes from

shower rooms and toilets may be

decontaminated with chemical disinfectants

or by heat in the liquid waste
decontamination system. The procedure used
for heat decontamination of liquid wastes is

evaluated mechanically and biologically by
using a recording thermometer and an

indicator microorganism with a defined heat

susceptibility pattern. If liquid wastes from
the shower room are decontaminated with

chemical disinfectants, the chemical used is

of demonstrated efficacy against the target or

indicator microorganisms.

Appendix G-lI-D-4-n. An individual

supply and exhaust air ventilation system is

provided. The system maintains pressure

differentials and directional airflow as

required to assure flows inward from areas

outside of the facility toward areas of highest

potential risk within the facility. Manometers
are used to sense pressure differentials

between adjacent areas maintained at

different pressure levels. If a system
malfunctions, the manometers sound an

alarm. The supply and exhaust airflow is

interlocked to assure inward (or zero) airflow

at all times.

Appendix G-Il-D-4-o. The exhaust air

from the facility is filtered through HEPA
filters and discharged to the outside so that it

is dispersed away from occupied buildings

and air intakes. Within the facility, the filters

are located as near the laboratories as

practicable in order to reduce the length of

potentially contaminated air ducts. The filter

chambers are designed to allow in situ

decontamination before filters are removed
and to facilitate certification testing after

they are replaced. Coarse filters and HEPA
filters are provided to treat air supplied to the

facility in order to increase the lifetime of the

exhaust HEPA filters and to protect the

supply air system should air pressures

become unbalanced in the laboratory.

Appendix G-II-D-4-p. The treated exhaust

air from Class I and II biological safety

cabinets can be discharged into the

laboratory room environment or the outside

through the facility air exhaust system. If

exhaust air from Class I or II biological safety

cabinets is discharged into the laboratory the

cabinets are tested and certified at 6-month
intervals. The treated exhaust air from Class

III biological safety cabinets is discharged,

without recirculation through two sets of
HEPA filters in series, via the facility

exhaust air system. If the treated exhaust air

from any of these cabinets is discharged to

the outside through the facility exhaust air

system, it is connected to this system in a

manner (e.g., thimble unit connection [12])

that avoids any interference with the air

balance of the cabinets or the facility exhaust

air system.

Appendix G-Il-D-4-q. A specially

designed suit area may be provided in the

facility. Personnel who enter this area wear a

one-piece positive pressure suit that is

ventilated by a life support system. The life

support system includes alarms and

emergency backup breathing air tanks. Entry

to this area is through an airlock fitted with

airtight doors. A chemical shower is provided

to decontaminate the surface of the suit

before the worker leaves the area. The
exhaust air from the suit area Is filtered by

two sets of HEPA filters installed in series. A
duplicate filtration unit, exhaust fan, and an

automatically starting emergency power
source are provided. The air pressure within

the suit area is lower than that of any
adjacent area. Emergency lighting and
communication systems are provided. All

penetrations into the internal shell of the suit

area are sealed. A double-doored autoclave

is provided for decontaminating waste

materials to be removed from the suit area.

j. The following modifications would
be made in Appendix G-III. Footnotes

and References ofAppendix G:

(1) The second footnote in Appendix
G-III, Footnotes and References of
Appendix G would be deleted. The
following language would be
substituted:

2. Biosafety in Microbiological and
Biomedical Laboratories, U.S. Department of

Health and Human Services (April 1984).

Centers for Disease Control, Atlanta, Georgit

30333, and National Institutes of Health,

Bethesda, Maryland 20205.

(2) The following language would be

added to the end of Appendix G—III—12:

National Sanitation Foundation Standard

49. 1976. Class II (Laminar Flow) Biohazard

Cabinetry. Ann Arbor, Michigan.

(3) The following footnotes would be

added to Appendix G-III:

13. Biosafety Level 1 is suitable for work
involving agents of no known or minimal

potential hazard to laboratory personnel and

the environment. The laboratory is not

separated from the general traffic patterns in

the building, work is generally conducted on

open bench tops. Special containment

equipment is not required or generally used.

Laboratory personnel have specific training

in the procedures conducted in the laboratory

and are supervised by a scientist with

general training in microbiology or a related

science (See Appendix G—III—2).

14. Biosafety Level 2 is similar to Level 1

and Is suitable for work involving agents of

moderate potential hazard to personnel and
the environment. It differs in that (1)

laboratory personnel have specific training in

handling pathogenic agents and are directed

by competent scientists, (2) access to the

laboratory is limited when work Is being

conducted, and (3) certain procedures in

which infectious aerosols are created are

conducted in biological safety cabinets or

other physical containment equipment (See

Appendix G—III—2).

15. Office of Research Safety, National

Cancer Institute, and the Special Committee
of Safety and Health Experts. 1978.

Laboratory Safety Monograph: A Supplement
to the NIH Guidelines for Recombinant DNA
Research. Bethesda. Maryland, National

Institutes of Health.
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16. Biosafety Level 3 is applicable to

clincial, diagnostic, teaching, research, or

production facilities In which work is done
with Indigenous or exotic agents which may
cause serious or potentially lethal disease as

result of exposure by the Inhalation route.

Laboratory personnel have specific training

in handling pathogenic and potentially lethal

agents and are supervised by competent
scientists who are experienced in working

with these agents. All procedures involving

the manipulation of infectious material are

conducted within biological safety cabinets

or other physical containment devices or by

personnel wearing appropriate personal

protective clothing and devices. The
laboratory has special engineering and design

features. It is recognized, however, that many
existing facilities may not have all the facility

safeguards recommended for Biosafety Level

3 (e.g., access zone, sealed penetrations, and
directional airflow, etc.). In those

circumstances, acceptable safety may be

achieved for routine or repetitive operations

(e.g., diagnostic procedures involving the

propagation of an agent for identification,

typing, and susceptibility testing) in

laboratories where facility features satisfy

Biosafety Level 2 recommendations provided

the recommended 'Standard Microbiological

Practices,' 'Special Practices,’ and
'Containment Equipment’ for Biosafety Level

3 are rigorously followed. The decision to

implement this modification of Biosafety

Level 3 recommendations should be made
only by the laboratory director (See

Appendix G-Ul-2).

7.

Appendix H, Shipment.
a. Wherever the terms Pi, P2, P3, P4

appear, the term "BLl" would be
substituted for the term “Pi;” the term
“BL2" would be substituted for "P2;” the

term "BL3" would be substituted for

“P3;-” and the term "BL4" would be
substituted for "P4.”

b. Appendix H-III of Appendix H,

Shipment, would be modified to read as

follows:

Appendix H-III. Information on packaging
and labeling of etiologic agents is shown in

Figures 1, 2, and 3. Additional information on
packaging and shipment is given in the

'Laboratory Safety Monograph—

A

Supplement to the NIH Guidelines for

Rec ombinant DNA Research,' available from

Office of Recombinant DNA Activities and in

'Biosafety in Microbiological and Biomedical

Laboratories (see Appendix G—III—2).’

8.

Appendix K. Physical Containment

for Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules.

a. Wherever the terms "Pi, P2, P3, P4”

appear, the term "BLl" would be

substituted for the term “Pi;” the term

“BL2” would be substituted for the term

“P2;" the term "BL3" would be

substituted for the term "P3;" and the

term “BL4" would be substituted for

"P4.”

b. Wherever the terms "Pl-LS, P2-LS,

P3-LS, P4-LS" appear, the term "BLl-
LS" (for Biosafety Level 1—Large-Scale)

Dated: April 12, 1984.

Richard M. Krause, M.D.,

Director, Notional Institute ofAllergy and
Infectious Diseases, National Institutes of
Health.

OMB's “Mandatory Information

Requirements for Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog ofFederal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every federal

research program in which DNA recombinant

would be substituted for the term "Pl-
LS;" the term "BL2-LS” would be
substituted for “P2-LS;" and the term

“BL3-LS” would be substituted for "P3-
LS.”

9.

Section III—B—5 would be modified

so as to correctly indicate the location of

the Physical Containment for Large-

Scale Uses of Organisms Containing

Recombinant DNA Molecules in the

Guidelines. That section would read as

follows:

III—B—5. Experiments Involving More than

10 Liters of Culture. The appropriate

containment will be decided by the IBC.

Where appropriate, the large-scale

containment recommendations of the NIH
should be used (Appendix K).

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog ofFederal

Domestic Assistance are affected.

(FR Doe. S4-10667 Filed 4-23-04; W5 am|

BILUNG CODE 4HO-01-M

Table I.—Possible Combinations of Containment Safeguards

Classification of experiment Alternate combinations of physical and biological

containment

Physical containment
Biological 1

containment

Physical containment

Laboratory
facilities

specified for

Laboratory
practices

specified for

Contain-
ment

equipment
specified lor

Biological

containment

BL3 .... - . HV2 BL3 BL3 BL3 HV2
BL3 .... HV2 BL3 BL3 BL4 HV1
BL3 .. HV1 M3 BL3 BL3 HV1
BL3 .. HV1 BL3 BL3 BL2 HV2
BL4 HV1 BL4 BL4 BL4 HV1
BL4 HV1 BL4 •814 BL3 HV2

1 See Appendix I for description of bk>k>gical containment
• In this case gloves shaH be worn in addition to clothing specified In Appeodta G-ll-2-e.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Request for Public Comment on the

Recommendations Offered In the

Report "The Environmental
Implications of Genetic Engineering”

AGENCY: National Institutes of Health,

PHS, DHHS.
action: Request for public comment.

summary: This notice publishes for

public comment the recommendations of

the report ‘The Environmental
Implications of Genetic Engineering"
prepared by the staff of the

Subcommittee on Investigations and
Oversight of the Committee on Science

and Technology of the U.S. House of

Representatives.

dates: Comments received by May 29

will be reproduced and distributed to

the NIH Recombinant DNA Advisory
Committee (RAC) for consideration at

its next meeting on June 1, 1984.

address: Written comments and
recommendations should be submitted
to the Director, Office of Recombinant
DNA Activities, Building 31, Room 3B10,

National Institutes of Health, Bethesda,
Maryland 20205. All comments received
in timely response to this notice will be
considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Single copies of the report “The
Environmental Implications of Genetic
Engineering” and additional information
may be obtained from the Office of

Recombinant DNA Activities, National
Institutes of Health, Bethesda, Maryland
20205, (301) 496-6051.

SUPPLEMENTARY information: On June
22, 1983, the House Subcommittee on
Investigations and Oversight and the

House Subcommittee on Science,
Research, and Technology held a joint

hearing to examine implications of

deliberately introducing genetically

engineered organisms into the

environment.
The report "The Environmental

Implications of Genetic Engineering" by
the staff of the Subcommittee on
Investigations and Oversight is based on
these hearings. The report which was
issued in February 1984 presents a

summary of the staff review together
with several recommendations.

Recommendations Offered by the

Report, “The Environmental
Implications of Genetic Engineering."

The report, “The Environmental
Implications of Genetic Engineering,"
states that it addresses:

* * * the deliberate release of all

"genetically engineered" organises and not

just those created through recombinant DNA
techniques. While much of the discussion in

the report involves recombinant DNA
technology—the actually (sic) cutting and

splicing of genes
—

"genetic engineering,"

encompasses far more than that particular

technology. It is intended to include as

concerns about the potential environmental

effects of genetically engineered organisms

created by other techniques—such as

protoplast fusion (the fusing together of two
unwalled cells), chemical mutation, and other

procedures—as about the possible impacts of

organisms created by recombinant DNA
technology described by the RAC in their

charter.

Generally, the conclusions of the

report are:

(1) The potential environmental risks

associated with the deliberate release of

genetically engineered organisms are best

described as "low probability of high

consequence risks:" that is, while there is

only a small possibility of occurrence, the

damage that could occur is great.

(2) Predicting the specific type, magnitude
or probability of environmental effects

associated with deliberate release will be
extremely difficult at the present time.

(3) The current regulatory framework does
not guarantee that adequate consideration

will be given to potential environmental
effec's of a deliberate release.

The report offers several

recommendations, certain of which
pertain to the NIH and its Recombinant
DNA Advisory Committee (RAC). The
NIH publishes these recommendations
in order to solicit comment; the NIH is

particularly interested in comments on
NIH's appropriate future role and the

steps to be taken before promulgating
any changes from the current role. The
recommendations listed in the report

‘The Environmental Implications of

Genetic Engineering" are:

(1) The EPA should proceed with its stated

Intention to extend its authority to include all

deliberately released organisms not

specifically identified as part of the legal

obligation of another agency. In view of

EPA's stated conclusion that the Toxic
Substances Control Act (TSCA) does provide
it with authority to oversee deliberate

releases and the fact that Congress intended
TSCA to be "gap filling" legislation, no
additional legislation or clarifying

amendments are needed at this time. EPA
should, however, establish formal
communications and agreements with other

agencies to ensure that gaps and
redundancies in the regulatory structure do
not occur. A major goal should be to permit
research and commercialization to proceed
with minimum interference while adequately
addressing environmental and public health

concerns.

(2) Until such time as EPA's regulations are

promulgated, an interagency task force

should be established to review all proposals
for deliberate releases. EPA should take the

initiative in organizing this panel. The panel

should be comprised of representatives from

EPA, the U.S. Department of Agriculture .

(USDA), NIH, and any other appropriate

federal agency or entity directly Involved

from either the scientific or regulatory

perspective. The panel should establish an

environmentally oriented risk/benefit

assessment program to evaluate current

proposals for deliberate releases. The panel

should also develop a uniform set of

guidelines to govern deliberate releases. The
panel should, moreover, serve the function of

educating the public about the potential risks

and benefits associated with this aspect of

biotechnology. Consideration should be given

to making this panel a permanent oversight

body even after EPA has promulgated

regulations to ensure that the broadest

possible expertise is brought to bear in

overseeing the technology.

(3) No deliberate release should be

permitted by EPA, NIH, USDA, or any other

federal agency until the potential

environmental effects of the particular

release have been considered by the

interagency review panel. The panel shall

consider the effects of any environmental

release, regardless of size or Intent. Each
agency should evaluate proposals for

deliberate releases according to a uniform set

of guidelines to be developed by the

interagency task force. It is recognized that

initially decisions may be made on the basis

of Incomplete data.

(4) The task force should consider the need

for oversight of research scale releases and, if

appropriate, develop guidelines for reviewing

proposals for such releases. The task force

should prepare a report containing its

conclusions on this matter within 90 days of

its establishment. The report should be made
available to the Subcommittee.

(5) The NIH should cease its practice of

evaluating and approving proposals for

deliberate release from commercial

biotechnology companies. The NIH should

review proposals only from parties engaged

In NIH-sponsored research, and refer

requests from industry to the appropriate

agency.

(6) The NIH and USDA should revise the

membership of their respective Recombinant

DNA Advisory Committees (RAC) to include

Individuals specifically trained in ecology

and the environmental sciences.

(7) The General Accounting Office should

review the activities of USDA in overseeing

biotechnology and evaluate the agency's

authority to regulate deliberate releases

under all relevant statutes, regulations, and
executive orders.

Dated: April 17, 1984.

Richard M. Krause, M.D.,

Director, National Institute ofAllergy ana
Infectious Diseases, National Institutes of

Health.

OMB's "Mandatory Information

Requirements for Federal Assistance Program
Announcements” (45 FR 39592) requires a

statement concerning the offical government
programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

i 1 8 announcements the number and title of
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affected individual programs for the quidance
of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in wich DNA recombinant -

molecule techniques could be used, it has

been determined to be not cost effective or in

the ublic interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

program listed in the Catalog of Federal

Domestic Assistance are affected.

(FR Doc. 64—10664 Piled *-23-64: 8:45 im|

BILLING COOt 4140-01-44
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes ot Health

Recombinant DNA Research; Actions
Under Guidelines

agency: National Institutes of Health,
PUS. DHHS.

action: Notice of Actions Under N1H
Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth actions

taken by the Director, National Institute

of Ailergy and Infectious Diseases
(NIAID), by authority of the Director,

NIH, under the June 1983 NIH
Guidelines for Research Involving

Recombinant DNA Molecules (48 FR
24556).

effective date: May 25. 1984.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained
from Dr. William

J. Gartland, Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Bethesda.
Maryland 20205, (301) 496-6051.

SUPPLEMENTARY INFORMATION: Two
major actions under the NIH Guidelines
for Research Involving Recombinant
DNA Molecules are being promulgated
today. These proposed actions were
published for comment in the Federal
Register of January 5, 1984 (49 FR 696J,
and reviewed and recommended for

approval by the Recombinant DNA
Advisory Committee (RAC) at its

meeting on February 6, 1984. In

accordance with Section IV-C-l-b of
the NIH Guidelines, these actions have
been found to comply with the

Guidelines and present no significant

risk to health or the environment.

Part I of this announcement provides
background information on the actions.
Part II provides a summary of the

actions of the Director, NIAID.

I. Decision on Actions Under Guidelines

A. Proposed Amendments of Section III-

A of the NIH Guidelines

Messrs. Jeremy Rifkin and Edward
Lee Rogers, on behalf of the Foundation
of Economic Trends, Michael W. Fox,
Environmental Action, Inc., and
Environmental Task Force, in a letter

dated November 7, 1983, proposed the
following amendments to the NIH
Guidelines.

1. Proposed Amendment of the
Section III. The title of Section III of the

Guidelines would be changed from
“Containment Guidelines for Covered
Experiments" to “Guidelines for

Covered Experiments."

Messrs. Rifkin and Rogers argued that

the current title of Section III reflects an
orientation towards experiments
contaii'.ed within a laboratory. However,
the RAC is reviewing experiments
involving tlce deliberate release into the

environment of certain organisms
containing recombinant DNA. Messrs.
Rifkin and Rogers stated that:

Accordingly, the focus should no longer be
on the concept of containment alone, but
rather on guidelines to assure safety for all

experiments, whether through containment
procedures or other techniques.

2. Proposed Amendment of Section
lll-A. Messrs. Rifkin and Rogers
proposed that Section lll-A be amended
by adding at the end thereof the

following paragraph:

A programmatic environmental impact
statement (EIS) is required under the

National Environmental Policy Act (NEPA).
42 U.S.C. 4332, and the Council on
Environmental Quality Regulations (CEQ
Regs) implementing NEPA, 40 CFR 1502.1-

1520.25, for the program involving deliberate

releases into the environment of recombinant
DNA molecules.

Messrs. Rifkin and Rogers in their

submission provided a detailed

explanation for this proposed
modification.

3. Proposed Additional Amendment of
Section lll-A. Messrs. Rifkin and Rogers
proposed that Section III—A be further

amended by adding after the material

set forth in the prior amendment the

following paragraph:

Individual experiments involving

deliberate releases into the environment of

an organism containing recombinant DNA
require the preparation of either an
environmental impact statement or an
environmental assessment.

In explanation of this proposed
change, Messrs. Rifkin and Rogers
stated that:

Where it is uncertain whether a particular

experiment may or may not have a significant

impact on the environment, then, at the least,

an environmental assessment (EA) must be

prepared explaining the conclusion reached

on the question of significant impact, and the

relevant environmental agencies must be
involved in that assessment process. See
CEQ Regs, Sections 1501.3, 1501.4, and 1508.9.

At issue here are the great variety of

deliberate-release experiments that have
potential environmental impacts.

The proposals by Messrs. Rifkin and
Rogers were published in the January 5,

1984, Federal Register (49 FR 696).

The Director, National Institute of

Allergy and Infectious Diseases, in the

January 5, 1984, Federal Register pffered

the following comments on the

amendments proposed by Messrs. Rifkin

and Rogers:

Hie NIH Recombinant DNA Advisory
Committee (RAC) does not have the

responsibility to determine, and it is not

appropriate for the Mill Guidelines for

Recombinant DNA Research to state, what is,

or is not, required by the National

Environmental Policy Act (NEPA) (42 D.S.C.

4321 el seq.) and th,e regulations (40 Cf-R Purl

4500) promulgated by the Council on

Environmental Quality (CEQ) to assure the

uniform implementation of that Act. It is not

the function of the RAC to determine what
NEPA and the CEQ regulations require. Tho
RAC is not constituted to interpret points of

law and the requirements of NEPA.
Specifically, it is not a function of RAC to

determine when an environment impact

statement or an environmental assessment is

required by NEPA.
Furthermore, the Foundation on Economics

Trends, Jeremy Rifkin, Michael W. Fox,

Environmental Action, Inc., and the

Environmental Task Force have raised these

issues in a lawsuit against the Department of

Health and Human Services, the National

Institutes of Health, and the National

Institute of Allergy and Infectious Diseases.

The suit (Civil Action No. 83-2714) seeks to

have the United States District Court for the

District of Columbia decide if additional

environmental review is required by NEPA
and the CEQ guidelines with respect to the

procedures in the Guidelines for NIH
approval of releases into the environment of

organisms containing recombinant DNA and
specific approvals given under those

procedures. The decision of the District

Court, or a higher court if an appeal is taken,

will be binding on all the parties.

It should also be noted that a proposal

similar to that now proposed by Messrs.

Rifkin and Rogers was considered and
rejected by the Director. NIH, at the time of

the revision of the NIH Guidelines in

December 1978. Then NIH Director Donald
Frederickson wrote in the Federal Register

(43 FR 90083, December 22, 1978), “Another

commentator urged that for waiver of the

prohibition of deliberate release into the

environment, the Guidelines explicity require

compliance with the National Environmental

Policy Act (NEPA) and any additional

safeguards to be stipulated by EPA. Others

urged that full Environmental Impact

Statements be filed on most exceptions to the

prohibitions. As I noted in my Decision

accompanying the PRC on July 28, 1978, all

waiver decisions will include a careful

consideration of the potential environmental

impact. Some decisions may be accompanied

by a formal assessment or statement—

a

determination, however, that can only be

made on a case-by-case basis.

Three comments were received on the

proposals of Messrs. Rifkin and Rogers.

One commentator wrote, "These should

be rejected by the RAC for the reasons

outlined by the Director, National

Institute of Allergy and Infectious

Diseases." Another commentator wrote,

"that a generic environmental impact

statement or assessment is neither

proper nor required by law.” A third

commentator urged that the word
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"containment" be retained in the title of

Section III. He went on to write, "The
reference to the need for environmental

impact statements and/or
environmental assessment and a

requirement of such by N1H is entirely

out of place in these guidelines
* * *

We are opposed to the suggested

change."

The RAC reviewed the proposals at

the February 6, 1984, meeting. RAC
members agreed that it is not

appropriate for the RAC to recommend
incorporation of the added paragraphs

proposed by Messrs. Rifkin and Rogers
into the Guidelines. They agreed,

however, that the proposal to amend the

title of Part III of the Guidelines was
appropriate. The RAC recommended by
a vote of sixteen in favor, none opposed,
and no abstentions, acceptance of the

first part of the proposal, ue., to change
the title of Part III from "Containment
Guidelines for Covered Experiments" to

"Guidelines for Covered Experiments,"
but rejection of the proposed additions

to Section 1U-A of the Guidelines.

I accept this recommendation of the

RAC and the tide of Section III will be
changed to read, “Guidelines for

Covered Experiments."

B. Request for Permission to Lower
Containment Conditions for the Cloning

of the Gene for Shiga-Like Toxin From
E. coli

In September 1982, Dr. Alison O’Brien
of the Uniformed Services University of
the Health Sciences (USUHS) requested
permission in collaboration with Dr.

Randall Holmes (USUHS) to clone in

Escherichia coli K—12 the structural

gene of the Shiga-like toxin from
clinically isolated strains ofE coli. The
E. coli Shiga-like toxin has activity

similar to the activity of Shigella
dysenteriae toxin. The investigators
proposed to clone the Shiga-Kke toxin
gene in E coli EKl host-vector systems
using plasmid, cosmid, or lambda
cloning vectors. In support of their

proposal, Drs. O’Brien and Holmes
offered the following arguments:

1. Clinical isolates of E. coli have
already been demonstrated to elaborate
large amounts of toxin indistinguishable
from that produced by Shigella
dysenteriae 1 (Shiga). Therefore, the
genes for Shiga-like toxin production are
present in the E. coli gene pool found in

nature.

2. Human volunteers fed large numbers
of Shigella Dysenteriae 1 organisms that
produced Shiga toxin but could not
colionize the bowel did not become ill.

Therefore, any accidental ingestion of
the organism to be manufactured, a
toxin-producing E. coh K-12 strain that

cannot colonize the human intestinal

tract, would pose little hazard to man.
3. Purification of Shiga toxin in

several laboratories, and E. coli Shiga-

like toxin in the investigators’ laboratory

has not identified any excessive risk

from the aerosolization of toxin that

probably occurs during the process of

toxin preparation. In one laboratory,

toxin was iolated from 500 liters of

culture with only Pi physical

containment
4. Shiga toxin is a potent cytotoxin for

a subline of HeLa cells (a human
cervical carcinoma tissue culture cell

line); but the toxin has no effect on
many other human, monkey, and rodent

tissue culture cells. Therefore, the toxin

is quite cell-type specific, and this

limited spectrum of activity suggests

that it would be non-toxic for most cells

in the human body.
5. Contrary to the old literature. Shiga

toxin is not a neurotoxin. By 1955. it was
established that the paralysis observed
in rabbits and mice (but not monkeys,
guinea pigs, hamsters, or rats) when
toxin is given intravenously is a

reflection of the effect of toxin on the

endothelium of small blood vessels, not
a direct effect on nerve cells.

The request was summarized in the

Federal Register_of September 22, 1982

(47 FR 41924). One comment on a related

issue was received during the comment
period. Dr. K. N. Timmis of the

Universite de Geneve suggested that the

NIH Guidelines for Research Involving

Recombinant DNA Molecules as they
relate to the cloning of the Shiga toxin

gene be revised. Dr. Timmis argued that

Shigella and Escherichia are closely

related, and that the NIH recognizes the

high degree of relatedness by including

these two genera in Sublist A, Appendix
A of the Guidelines. Dr. Timmis argued,
therefore, that no NIH review should be
required (as now specified by Section
III-A and Appendix F) when the Shiga
toxin gene is to be cloned in E coli K-
12.

The RAC discussed the request
submitted by Dr. O’Brien at the October
25, 1982, meeting. During that meeting, it

was stated that taxonomically Shigella
and Escherichia coli are so closely

related that in the future they may be
classified as the same organism. The
toxin administered intravenously to

rabbits and monkeys is very toxic; it is

not very toxic to mice when
administered intravenously. Many E.

coli isolates, both pathogenic and
nonpathogenic, express some toxin;

therefore, shotgun cloning of E. coli into

E. coli has undoubtly already resulted in

cloning of the toxin gene. At the

meeting, one RAC member pointed out
that in Shigella the Shiga toxin gene is

chromosomal, and he questioned what
effect introducing that gene into a high

copy number plasmid would have.

Finally, questions were raised

concerning the relationship of

invasiveness to pathogenicity and to

toxin toxicity. Most of these questions

could not be answered as insufficient

data exist. However, there was general

agreement that P4 containment would
be adequate. After hearing the

arguments, the committee by a vote of

twelve in favor, none opposed, and one
abstention, recommended that the initial

experiments be performed under P4 +
EKl containment conditions.

The NIH accepted the RAC
recommendation that P4 + EKl
containment is adequate to contain

safely the experiments proposed by Drs.

O'Brien and Holmes and appropriate

language was added to Appendix F of

the Guidelines. The language stipulated

that if the investigators wish to proceed
with the experiments in the NIH P4

facility a prior review would be
conducted to advise NIH whether the

proposal had sufficient scientific merit

to justify the use of the NIH P4 facility.

A subsequent review by the

Bacteriology and Mycology Study
Section of the NIH indicated that the

proposal had sufficient scientific merit

Drs. O'Brien and Holmes then

requested in a letter dated December 8,

1983, reconsideration of containment

levels in view of information which has
recently become available. They
requested approval to conduct the

experiments at the P2 level of physical

containment for the following reasons:

1. Epidemiology studies have been
performed on over 150 E coli strains

isolated from human and animal stools.

These studies have shown that the

majority (80%) of the strains made
detectable levels of Shiga-like toxin.

Moreover, four of four substrains of the

well-characterized bacterium E. coli K-
12 were shown to make low levels of the

toxin. Thus, cloning of the Shiga-like

toxin gene from clinical isolates of E.

coli into laboratory strains ofE coli K-
12 will not involve the introduction of a

“foreign” toxin into the organism.

2. Production of low levels of Shiga-

like toxin was observed in 2 of 15

normal human gut Bora E. coli strains

from asymptomatic infants.

3. Strains of Vibrio cholerae and
Vibrio parahaemolyticus were tested

and shown to produce Shiga-like toxin.

Thus, the gene(s) for Shiga-like toxin are

present in naturally occurring isolates of

the family Vibrionaceae and are not

restricted to the Entcrobacteriaceae. In

volunteer studies, some of the strains of

V. cholerae that produce Shiga-like
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toxin did not cause disease. Therefore,
the ability to produce Shiga-like toxin is

not equivalent with virulence in humans
challenged by the oral route.

4, Phages from two clinical isolates of

E. coli have been shown to control high-

level production of Shiga-like toxin in E.

coli K-12 host strains by phage
conversion. Thus, either the structural

gene(s) for the Shiga-like toxin or

regulatory genes that control high-level

production of the toxin are present on
wild-type phages from clinical isolates

of E. ccli. In this sense, “cloning” of

genes that affect production of Shiga-
like toxin onto phage genomes has
already occurred in nature.

Based on the occurrence of the gene(s)

for Shiga-like toxin in several different

bacterial genera, the avirulence of some
bacterial strains that produce Shiga-like

toxin in human subjects challenged
orally, and the occurence of converting
phages in clinical isolates of E. coli that

control high-level production of Shiga-
like toxin, the investigators reasoned
that there is little justification for

requiring the maximum possible level of

physical containment for the proposed
studies.

In addition, the U.S. Cholera Panel of

the National Institute of Allergy and
Infectious Disease (NIAID) in a meeting
on October 16, 1983, reviewed and
critiqued the Microbiology and
Infectious Diseases Program dealing
with cholera and E. coli (ETEC) vaccine
development. It was the consensus of

the Panel that it be recommended that

NIH reconsider the ban "on Shiga toxin
cloning experiments in containment
facilities other than P4. This strict

requirement will prevent most
laboratories from deleting the Shiga
gene from candidate V. cholera and
ETEC vaccine strains."

The proposal was published in the

January 5, 1984, Federal Register (49 FR
696). A letter was received from Dr.

Werner Arber, the chairman of the

Swiss Commission for Experimental
Genetics, which is in charge of questions
related to research involving

recombinant DNA molecules. Dr. Arbei
wrote that a Swiss ad hoc committee of

experts requested by the Commission
for Experimental Genetics had reviewed
proposed research involving cloning of

the Shiga toxin gene in an E. coli host-

vector system. Dr. Arber wrote this

committee concluded that:

Work with recombinant DNA could not be
expected to present a more severe biohazard
than work with the natural pathogens * * *

recent investigations had shown that a

number of bacterial strains related to

Shigella, in particular E. coli strains, carried
genes homologous to the gene for Shiga toxin

* * although Shigellosis is a serious

disease, It does not represent a serious

danger for an epidemic.

A later letter from Dr. Kenneth
Timmis of the Universile de Geneve
said:

An ad hoc committee of medical
microbiologists specifically constituted in

Switzerland to evaluate the possible danger
of cloning in E. coli K-12 the gene for Shiga

toxin, concluded that the experiment
represented no greater danger than did wor k

on Shigella itself and, as a result,

recommended P2/EK1 containment
conditions* *

*. A different committee of

medical microbiologists set up for the same
purpose in Western Germany arrived at

precisely the same conclusion.

The RAC reviewed the proposal of

Drs. O’Brien and Holmes at its February
6, 1984, meeting. During the discussion,

the history of the development of

information about this toxin was
summarized. Also, the genesis of

Appendix F of the NIH Guidelines for

Research Involving Recombinant DNA
Molecules which is entitled.

Cointainment Conditions for Cloning of
Genes Coding for the Biosynthesis of
Molecules Toxic for Vertebrates, was
described: in Appendix F, toxins and the

conditions for the cloning of their genes
are classified by the pharmacological

potency of the toxin.

It was stated that there is no evidence
that Shiga-like toxin causes disease in

the way that a few molecules of

botulinum toxin or tetanus toxin can.

Several RAC members noted that the

proposed experiments essentially

involve cloning of E. coli DNA into E.

coli host-vector systems since many E.

coli strains produce Shiga-like toxin.

However, it was pointed out that

Section III—A of the Guidelines

"overrides" other Sections of the

Guidelines; questions of gene regulation

and copy number must also be taken

into account when considering potential

hazard. One member said it appears
from the data that organisms elaborating

ralatively low levels of the toxin (IX 10*

CD&o per milligram of protein) are not

associated with desease while

organisms elaborating somewhat higher

doses (1 X 10 s CD»o per milligram of

protein) appear to be assoicated with

hemorrhagic colitis. Again, questions

were raised concerning the effect of

introducing the gene into a high copy
number plasmid and of the relationship

between invasiveness and
pathogenicity.

Other questions posed by the

committee were: (1) Would the Shiga-

like toxin molecule be excreted by the

host-vector system; (2) is the mechanism
of toxin entry into target cells known: (3)

does the phage mentioned in the

submittal carry the gene for Shiga-like

toxin or does it carry regulatory genes?

By a vole of nine in favor, five

opposed, and four abstentions, the RAC
recommended that Dra. O'Brien and

Holmes and coworkers be allowed to

proceed with cloning the gene for Shiga-

like toxin under P2 physical containment
conditions in E. col

:

K-12, restricted to

using F.K2 plasmid vectors, commencing
first with the use of pBR325 and pBR322,
and proceeding to other EK2 plasmid
vectors only if those are unsatisfactory.

By a vote of eight in favor, four

opposed, and five abstentions, the RAC
passed the same motion but with the

names of the investigators deleted from
the motion.

It has been the practice of the NIH not

to accept RAC recommendations that do
not indicate a clear consensus.

Accordingly, this recommendation is not

accepted. The investigators already

have approval to conduct these

experiments at the P4 level of

containment. If they wish approval at a

lower containment level, they may bring

this proposal or a modified proposal

back for consideration at a future RAC
meeting and may at that time wish to

submit additional data. In the meantime,

they may proceed under previous

permission which appears in the

Guidelines (48 FR 24569) under
Appendix F-IV-H.

C. Proposal To Add a New Section 111-

A-4 to the Guidelines and a Footnote to

Section IlI-B—4-b

At its April 11, 1983, meeting, the

Recombinant DNA Advisory Committee
(RAC) endorsed a proposal to form a

working group to comment and report to

RAC on the "Report on the Social and
Ethical Issues of Genetic Engineering

with Human Beings” issued by the

President's Commission for the Study of

Ethical Problems in Medicine and
Biomedical and Behavioral Research.

The President’s Commission began its

study in September 1980 in response to a

request of the President's Science

Advisor. Concern had been expressed

earlier that year by the nation's three

major religious associations that no
governmental body was "exercising

adequate oversight or control, nor

addressing the fundamental ethical

questions in a major way." The
Commission’s report, issued in

November 1982, concluded that

continuing oversight of the field is

desirable and suggested that one
possible oversight mechanism could be
revising RAC’s responsibilities.

The RAC Working Group for

Development of Response to President’s

Commission Report on Ethical and
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Social Issues met at NIH on June 24.

1983. and prepared a proposal for

consideration by the full RAC at its

September 19, 1983, meeting.

The working group’s primary

recommendations were:

1. The membership of the RAC be

modified to include adequate
representation to deal credibly with

these issues.

2. Procedures should be developed for

the coordinate consideration of

experiments involving the use of

recombinant DNA technology in humans
by Institutional Review Boards (IRBs),

the Office for Protection from Research
Risks (OPRR), the Food and Drug
Administration (FDA), Institutional

Biosafety Committees (IBCs), the Office

of Recombinant DNA Activities

(ORDA), and the Recombinant DNA
Advisory Committee (RAC).

3. The Nil I Guidelines for Research
Involving Recombinant DNA Molecules
should be reviewed for their adequacy
and clarity in dealing with human
experimentation.

The RAC discussed this proposal at

its September 19, 1983, meeting. It was
noted that the recommendations were
based on several premises. These are:

(1) There i9 currently no other national

body that deals with ethical issues in

the biomedical field; (2) RAC's expertise

would be supplemented by adding
experts in the ethical issues of using

human subjects; and (3) RAC would
review proposals on a case-by-case
basis in response to investigator-

initiated research. RAC’s review would
supplement review by IBCs and IRBs.

The RAC unanimously accepted the

working group's recommendation.
Questions such as whether the langauge
of the Guidelines as currently written is

adequate or how the review procedures
would function were to be discussed at

a subsequent meeting of the working
group. The Working Group on Social
and Ethical Issues (formerly the

Working Group for Development of

Response to President’s Commission's
Report on Ethical and Social Issues) met
at the NIH on December 13. 1983, to

discuss these issues. The working group
requested that the following

modifications to the Guidelines be
published for comment and be
considered by the RAC at their February
1984 meeting.

1.

A new Section III—A—4 would be
added to Section III—A, Experiments
that Require RAC Review and NIH and
IBC Approval Before Initiation, of the

Guidelines:

III—A—4. Deliberate transfer of recombinant
DNA or DNA derived from recombinant DNA
into human subjects. The requirement for

RAC review should not be considered to

preempt any other required review of

experiments with human subjects. IRB review

of the proposal should be completed before

submission to NIH.

2. Section III—B—4—b of Section III—B—4.

Recombinant DNA Experiments

Involving Whole Animals or Plants,

would be footnoted. Section III—B—4—

b

reads as follows:

III—B—4—b. For all experiments involving

whole animals and plants and not covered by

IIl-B-4-a, the appropriate containment will

be determined by the IBC.

3. A footnote concerning Section III—

B-4-b of Section III— 13—4, Recombinant
DNA Experiments Involving Whole
Animals or Plants would be added to

Section V, Footnotes and References of

Sections I-IV, as follows:

For recombinant DNA experiments

involving human subjects, see Section IU-A-
4.

In addition, the Working Group on
Social and Ethical Issues suggested that

working group composed of 9 members
(including chair) be formed to conduct

initial review of proposals for

experiments involving human subjects

submitted to the RAC. Individuals with

expertise in basic science, clinical

medicine, law, and ethics would be
appointed to the working group. Liaison

members from the Food and Drug
Administration and the Office for

Protection from Research Risks would
also be appointed. The working group

might use as resource material reports

such as “Splicing Life” prepared by the

President’s Commission for the Study of

Ethical Problems in Medicine and
Biomedical and Behavioral Research.
The working group proposal was

published in the January 5, 1984, Federal

Register (49 FR 696). No comments were
received during the comment period.

The RAC discussed this proposal at

its February 6, 1984 meeting. It was
pointed out that the phrase "or DNA
derived from recombinant DNA" was
included in the proposed Section III—A—

4

to keep coverage under this Section of

the Guidelines even if the DNA to be
introduced into the human subject is

first cleaved from the vector and
therefore no longer "recombinant DNA."
By a vote of fifteen in favor, none

opposed, and two abstentions, the RAC
recommended that the changes in the

Guidelines proposed by the working
group and published in the January 5,

1984 Federal Register be accepted.

I accept this recommendation.
However, concerns have been raised

about the intended scope of the new
Section III—A—4; e.g„ would this

language be construed to cover feeding

of bacteria containing recombinant DNA
or the administration of vaccines

containing recombinant DNA to human
subjects. On checking with members of

the Working Group on Social and

Ethical Issues, I verified that it was their

intent to include under Section III—A—

4

only experiments In which the intent is

to modify stably the genome of cells of a

human subject and not experiments

involving feeding of bacteria containing

recombinant DNA or the administration

of vaccines containing recombinant

DNA. I am, thus, adding the following

clarifying footnote to Section III—A—4:

Section III—A—4 only covers those

experiments In which the Intent is to modify

stably the genome of cells of a human
subject Other experiments Involving

recombinant DNA in human subjects such as

feeding of bacteria containing recombinant

DNA or the administration of vaccines

containing recombinant DNA are not covered

in Section III—A—4 of the Guidelines.

In addition I am adding appropriate

clarifying language to the new footnote

concerning Section III—B—4—b.

II. Summary of Actions

A. Amendment of Title of Section III

The title of Section III of the

Guidelines is changed from

"Containment Guidelines for Covered
Experiments" to “Guidelines for

Covered Experiments.”

B. Addition of a New Section III-A-4

1. A new Section III-A-4 is added to

Section III-A, Experiments that Require

RAC Review and NIH and IBC
Approval Before Initiation, of the

Guidelines:

III-A-4. Deliberate transfer of recombinant

DNA or DNA derived from recombinant DNA
into human subjects [21]. The requirement for

RAC review should not be considered to

preempt any other required review of

experiments with human subjects. IRB review

of the proposal should be completed before

submission to NIH.

2. A new footnote concerning Section

III-A-4 is added to Section V, Footnotes

and Reference of Sections I-IV, as

follows;

21. Section III-A-4 covers only those

experiments in which the intent is to modify

stably the genome of cells of a human
subject. Other experiments involving

recombinant DNA in human subjects such as

feeding of bacteria containing recombinant

DNA or the administration of vaccines

containing recombinant DNA are not covered

in Section III-A-4 of the Guidelines.

3. Section III-B-4-b of Section III—B—4.

Recombinant DNA Experiments
Involving Whole Animals or Plants, is

modified by the addition of a footnoting

as follows:
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III—B—4—b. For all experiment* involving

whole animals and plants not covered by LU-

B—4-a, the appropriate containment will be
determined by the IBC (22).

4. A new footnote concerning Section

III—B—4—b is added to Section V,

Footnotes and Reference of Sections I-

IV. as follows:

22. For recombinant DNA experiment* in

which the intent is to modify stably the

genome of cells of a human subject see

Section IH-A-4.

Dated: April 17, 19B4.

Richard M. Krause,

Director, National Institute ofA llergy and
Infectious Diseases, National Institutes of
Health.

OMB's "Mandatory Information

Requirements far Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog ofFederal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance
of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecure techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines, in lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

|FR Doc 84-10772 Filed 4-24-84. 8:45 «m|

BILLING COOE 4140-01-44
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH
RECOMBINANT DNA ADVISORY COMMITTEE

WORKING GROUP ON TOXINS

MINUTES OF MEETING1

MAY 11, 1984

The Working Group on Tbxins of the Recombinant ENA Advisory Committee (RAC)

was convened at 9:00 a.m. on May 11, 1984, at the National Institutes of Health,
9000 Rockville Pike, Building 31, Room 7A24, Bethesda, Maryland 20205. The
meeting was open to the public. Dr. Susan Gottesman was Chair. The following

people were present for all or part of the meeting.

Working Group Members:

Alan Bemheimer
Sam Formal
Michael Gill
Susan Gottesman

William Habig
Myron Levine
Elizabeth Milewski

(Executive Secretary)

A working group roster is attached (Attachment I).

Other National Institutes of Health Staff:

Kira Leuders, NCI

Others:

Randall Holmes, Uniformed Services University of the Health Sciences
John Newland. Uniformed Services University of the Health Sciences
Alison O'Brien, Uniformed Services University of the Health Sciences

1The working group is advisory to the RAC, and its recommendations should
not be considered as final or accepted.
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Dr. Gottesman called the meeting of the Working Group on Toxins to order at
9:05 a.m. on May 11, 1984. She said the working group was to review a proposal
to lower containment conditions for the cloning of the Shiga-like toxin gene in
E. ooli K-12 host-vector systems.

Dr. Gottesman recounted the history of the proposal. In September 1982,
Dr. Alison O'Brien of the Uniformed Services University of the Health Sciences
(USUHS) requested permission in collaboration with Dr. Randall Holmes of USUHS
to clone in Escherichia coli K-12 the structural gene of the Shiga-like toxin
from clinically isolated strains of Eh_ coli . The Eh_ ooli Shiga-like toxin has
activity similar to the activity of Shigella dysentenae toxin. The investiga-
tors proposed to clone the Shiga-like toxin gene in Eh_ coli EK1 host-vector
systems using plasmid, cosmid, or lambda cloning vectors.

The request was summarized in the Federal Register of September 22, 1982,
(47 FR 41924). The RAC discussed the request submitted by Dr. O'Brien at the
October 25, 1982, meeting.

The NIH accepted the RAC recommendation of the October 25, 1982, meeting that
P4 + EK1 containment is adequate to contain safely the experiments proposed by
Drs. O'Brien and Holmes and appropriate language was added to Appendix F of the
Guidelines. The language stipulated that if the investigators wish to proceed
with the experiments in the National Institutes of Health (NIH) P4 facility a
prior review would be conducted to advise the NIH on whether the proposal had
sufficient scientific merit to justify the use of the NIH P4 facility. A
subsequent review by the Bacteriology and Mycology Study Section of the NIH
indicated that the proposal had sufficient scientific merit.

"Drs. O'Brien and Holmes then requested in a letter dated December 8, 1983,

reconsideration of containment levels in view of information which had become
available. They requested permission to conduct experiments at the P2 level
of physical containment.

The proposal was published in the January 5, 1984, Federal Register (49 FR 696)

and RAC reviewed the proposal of Drs. O'Brien and Holmes at its February 6,

1984, meeting.

By a vote of nine in favor, five opposed, and four abstentions, the RAC
recommended that Drs. O'Brien and Holmes and ccworkers be allowed to proceed
with cloning the gene for Shiga-like toxin under P2 physical containment condi-
tions in ^ coli K-12 restricted to using EK2 plasmid vectors commencing first
with the use of pBR325 and pBR322 and proceeding to other EK2 plasmid vectors
only if those are unsatisfactory.

By a vote of eight in favor, four opposed, and five abstentions, the RAC passed
the same motion but with the names of the investigators deleted from the motion

As it has been the practice of the NIH not to accept RAC recommendations that
do not indicate a clear consensus, this RAC recommendation was not accepted.

The investigators, however, already had approval to conduct these experiments
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at the P4 level of containment; and they could proceed under the previous

permission which appears in the Guidelines (48 FR 24569) under Appendix F-IV-H.

In a letter dated April 4, 1984 , Drs. O'Brien and Holmes have now asked RAC to

address several specific issues. These issues deal with containment conditions

for cloning the intact Shiga toxin structural gene(s) and for cloning portions

of the structural gene(s) (Attachment II).

Dr. Gottesman felt the Working Group on Toxins should consider two items:

(1) the working group should offer to RAC a recommendation on Dr. O'Brien's
present request (Attachment II); and (2) the working group should discuss the

status of Appendix F, Containment Conditions for Cloning Genes Coding for the

Biosynthesis of Molecules Toxic for Vertebrates .

Dr. Gottesman then described the genesis of Appendix F of the NIH Guidelines
for Research Involving Recombinant DNA Molecules; in Appendix F, experiments
involving the cloning of toxin genes are classified by the pharmacological
potency of the toxin.

Dr. Formal asked Dr. Gottesman to explain how the fact that the gene to be

cloned in EL_ coli is isolated from EL_ coli will effect the evaluation.
Dr. Gottesman explained that proposals involving the cloning of genes encoding
toxins are covered by Section III-A of the Guidelines. Section III-A overrides
Section III-D which specifies the exemption for self cloning (Section III-D-2).
Thus, these types of proposals must be reviewed by RAC and approved by NIH.

The fact that a gene isolated from EL_ coli would be cloned in EL_ ooli would be
a consideration in that review.

Dr. Gottesman suggested the working group begin the evaluation of Dr. O'Brien's
request by discussing the first item of the request. That item reads as follows

"1. We request that the containment conditions required for cloning of the
intact structural gene(s). for Shiga-like toxin of EL_ coli into EL_ coli
K-12 be reduced from P4 + EK1 to P3 + EK1."

Dr. Levine said he had participated in formulating Appendix F. In his opinion,
cloning of the Shiga toxin gene was placed under Section F-l which requires
NIH review and approval because at that time the working group did not possess
sufficient data to evaluate pertinent questions. Dr. Levine thought pertinent
data were now available. He cited the data generated through feeding experi-
ments with 140 human volunteers. These volunteers were fed Shiga toxin-produ-
cing Shigella which lacked invasive characteristics. No disease symptoms
were observed in 139 individuals; in one individual, the strain reverted to an
invasive form and the volunteer developed shigellosis. He also cited the
evidence generated by Branham, Dack, and Riggs (Attachment III) which shows that
large amounts of Shiga toxin instilled directly into monkey intestinal pouches
has no effect. Dr. Levine said the containment specified for cloning Shiga
toxin in E. coli K-12 should be lowered on the basis of these data.
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Dr. Levine said the data demonstrate that factors such as invasiveness and
adherence must be present in addition to toxin production for an organism to
cause illness. Dr. O'Brien added that Dr. James Farmer had cured a Shiga
toxin producing strain of Shigella of the plasmid known to encode invasiveness
and adhesion factors. The strain still produced Shiga toxin at its normal
level but did not cause disease.

Dr. Habig asked if the toxin isolated from EL_ coli by Dr. O'Brien is identical
to Shiga toxin. Dr. O'Brien said that by the techniques currently applied the
toxins appear to be identical. Dr. Gill agreed that for the purposes of the
discussion the toxins should be considered identical.

Dr. Gill said Dr. O'Brien's data suggest the EL_ coli strains used in industrial
applications may be producing a potent toxin at a very low level (approximately
0.004 molecules/E. coli cell if the toxin is Shiga toxin). This should be of
concern to the Food and Drug Administration and to the pharmaceutical industry.
Dr. Gill said he had attempted to duplicate Dr. O’Brien's data. He said in his
hands some portion of the toxic activity from E. coli K-12 is neutralized by
antiserum specific to Shiga toxin. However, the dose curve for lethality in
HeLa cells is not linear. Moreover, only part of the lethal activity in the

dose curve is neutralizable by anti-Shiga toxin antiserum. He wondered what
E. coli K-12 is producing. He felt the coli strain tested might be pro-
ducing toxic activity other than Shiga toxin. If it is producing Shiga toxin,
his results suggest Shiga-like toxin is being produced at very low levels (1

molecule/100,000 cells). He felt more data are necessary to address these
questions.

Dr. Formal felt that nature has already introduced the Shiga toxin gene into
E. coli K-12. He disagreed with the approach of treating Shiga toxin as botu-
linum toxin is treated in Appendix F; he felt Shiga toxin should be treated
as cholera toxin is treated. Dr. Gill disagreed; he pointed out that cholera,
LT toxin, and ST toxin were placed in Appendix F-III of Appendix F because
data on the effects of these toxins on the gut were available when Appendix F

was composed . He pointed out that these known effects are also treatable, and
cholera toxin itself does not produce neurological effects. Cholera toxin is

far more toxic enterally than parenteral ly while Shiga toxin is more toxic when
administered parenterally than enterally.

Dr. Gill asked if the data on Shiga toxin indicate there would be no systemic
effect were Shiga toxin introduced into the human gut. Drs. Formal and Levine
said in some cases of shigellosis, particularly in children, there are some
general neurological effects such as convulsions, although there are no instances
of neurotoxicity. Dr. Levine said these generalized convulsions, probably
due to dehydration, can be treated with drugs.

Dr. Gottesman suggested the working group recommend that containment conditions
for cloning the Shiga toxin gene be lowered. This recommendation would be

based on the observation that while the toxicity of the Shiga toxin molecule
administered parenterally is high, data strongly suggest that the toxicity of
the toxin presented enterally is considerably lower.
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Dr. Gottesman asked how much Shiga toxin would be produced in the human gut in

a worst case scenario in which all of the EL_ coli in the gut (assumed to be

approximately 10^ EL_ coli ) were expressing Shiga toxin at theoretical maximum

possible levels. She asked whether this amount of toxin would cause disfigure-

ment and death.

Dr. Formal asked if the amount of toxin produced in the gut was a consideration
when the proposal to clone the cholera toxin gene was evaluated. Dr. Gill

said it was not a concern with cholera toxin; if more cholera toxin is introduced
into the gut, no symptoms other than diarrhea occur. He thought the amount of
toxin which could potentially be produced should be evaluated, however, if the

Shiga toxin gene is cloned on a multicopy plasmid. He pointed out that Shiga
toxin is cytotoxic and could have effects other than diarrhea.

Dr. Gottesman calculated that in a worst case scenario, 109 engineered Eh_ coli
with the Shiga toxin gene on a high expression, high copy number plasmid might
produce one milligram of toxin in the human gut. Dr. Gill calculated that this
amount is roughly equivalent to approximately 14,000 lethal doses for humans
when the toxin is administered parenterally. He said that 100,000 times more
tetanus toxin is required enterally to kill animals than is required parenterally.
Dr. Gottesman noted that Branham, Dack, and Riggs had administered 20,000 lethal
doses to monkey intestinal pouches with no observed effect (Attachment III).

Dr. Levine moved that the working group recommend to RAC that cloning of the
Shiga toxin gene in coli be permitted at P3 containment. Dr. Gill seconded
the motion. By a vote of five in favor, none apposed, and no abstentions, the
working group accepted the motion.

Dr. Gottesman asked if Dr. O'Brien's proposal requests permission to use EKl

phage vectors as well as EKl plasmid vectors. Dr. Holmes said the proposal
referred to EKl phage vectors as well as EKl plasmid vectors.

Dr. Gottesman felt resolution of the issues involved in the third item of
Dr. O'Brien's request might aid in reaching a consensus on the second item.
She, therefore, suggested the working group next consider the third item of the
proposal which reads as follows:

"3. If we can identify nontoxinogenic fragments of the structural gene(s)
for Shiga-like toxin, we request permission to: a) remove any such
cloned nontoxic fragments (generated during the search for clones that
contain intact toxin structural genes) from the original containment
conditions to work with them under PI + EKl conditions; b) directly
clone any such nontoxic fragments into E. coli K-12 under Pi conditions."

Dr. Gill felt this item implicitly referred to cloning under conditions in
which the fragments of the gene encoding the toxin will not have the opportunity
to recombine to regenerate the complete Shiga toxin structural gene. Dr. O'Brien
agreed that it was, but noted that the arrangement of the Shiga toxin structural
gene is unknown.
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Dr. Gill suggested the working group approve the third item of the request
with the added clarification that under PI + EK1 conditions the modified
organism will not contain overlapping fragments which together would encompass
the structural gene(s). This specification will eliminate the possibility
that the structural gene might be regenerated through recombinational events.

Dr. Gill so moved. Dr. Levine seconded the motion.

By a vote of five in favor, none opposed, and no abstentions, the working group
approved the motion to offer this recommendation to RAC.

Dr. Gottesman asked the working group to consider the second item in the request
from Dr. O'Brien and her colleagues which reads as follows:

"2. If we are successful in cloning the structural gene(s) for Shiga-like
toxin and if we can document that the amount of toxin produced by the
clones is no greater than the amount made by highly toxinogenic clinical
isolates of E. coli (i.e., approximately 10' 50% cytotoxic doses/mg
protein in cell lysates and 10^ 50% cytotoxic doses/mg in culture
supernatants when bacteria are grown in iron-depleted glucose syncase
media), then we request permission to remove such clones from the
original containment conditions and to perform subsequent work with
them under PI + EK1 conditions."

Dr. Levine suggested that under the conditions specified by Dr. O'Brien, P2

containment would be acceptable. He felt highly toxigenic isolates should be
handled under conditions equivalent to P2 in the clinical laboratory.

Dr. Holmes felt clinical isolates are often handled in the clinical laboratory
at conditions comparable to PI. Seme discussion occurred on the appropriate
clinical laboratory conditions for handling clinical isolates of Shigella . The
consensus appeared to be that P2 was preferrable for organisms such as Shigella ,

because the infectious dose of the organism is low.

Dr. Levine moved that the working group recommend to RAC that the second item
of the request be approved with the specification that the organisms be handled
as pathogenic EL_ coli or Shigella are to be handled under the NIH/CDC Guidelines
entitled "Biosafety in Microbiological and Biomedical Laboratories." He said
he would accept a friendly amendment to specify containment at P2. Dr. Gill
said he preferred that P2 containment conditions be specified. Dr. Levine
accepted this modification of his motion.

Dr. Gill said some novel considerations arise when a gene is cloned in a new

genetic background. These include: (1) has the potential for genetic transfer
of the gene to other organisms been increased; and (2) hew does the cloning
affect the amount of gene product expressed? He felt these issues should be

considered in evaluating the second item in the proposal.
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Dr. Gill said he would like Dr. Levine's motion to require the investigators to

select organisms with lower levels of toxin expression than 10 7 50% cytotoxic

doses/mg protein in cell lysates and 106 50% cytotoxic doses/ml in culture

supernatants.

Dr. Formal said an organism producing 10 7 50% cytotoxic doses of toxin would
be no different than those currently in nature. Dr. Gottesman said the 50%

cytotoxic dose measurement had been made under laboratory growth conditions.

She wondered whether the modified organism might express different levels of

toxin under laboratory growth conditions than in nature.

Dr. Levine pointed out that use of poorly mobilizable plasmid vectors such as
pBR322 add an additional measure of safety; language specifying use of this
type of plasmid vector might meet Dr. Gill's concerns. Dr. Holmes pointed out
that the structural gene for Shiga toxin may be on a phage and may be widely
disseminated in nature.

Dr. Gill offered a substitute motion for Dr. Levine's motion. Dr. Gill's
substitute motion read as follows:

"The working group recommends to RAC that the second item in Dr. O'Brien's
request be permitted under the following conditions:

"(1) containment would be set at P2;

"(2) poorly nobilizable plasmids such as pBR322, pBR325, and pBR328
would be used as vectors; and

"(3) the organisms removed from P3 containment would produce ten fold
less toxin than highly toxinogenic clinical isolates of EL_ coli
(grown in glucose syncase media)."

Dr. Levine said his original motion as amended reads much like Dr. Gill's
substitute motion except that he would "prefer" rather than "require" that the
clones to be removed from P3 containment be constructed using poorly mobilizable
plasmids such as pBR322 or pBR328.

In order to permit a vote. Dr. Formal seconded Dr. Gill's substitute motion.
By a vote of two in favor, three opposed, and no abstentions, Dr. Gill's substi-
tute motion failed. Dr. Levine's motion thus became the motion to be considered.

Dr. Levine's motion reads as follows:

"The working group recommends to RAC that the request to remove Shiga toxin
clones from P3 containment be granted under the following conditions:

"(1) containment would be P2;

"(2) the level of expression of toxin by the organism would be ten
fold less than toxin expression by clinical isolates (i.e., 10^ 50%
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cytotoxic doses/mg protein for cell lysates, and 10^ 50% cytotoxic

doses/ml in culture supernatants); and

"(3) the vector should preferably be an EK1 plasmid of the class of poorly
mobilizable plasmids such as pBR322 and pBR328."

Dr. Gottesman noted that this motion would permit the investigators to work
with organisms expressing an average amount of toxin.

Dr. Gill asked how cytotoxic doses would be defined under the motion. Dr. Levine
suggested a positive control be designated; the modified organisms should not
express more toxin than a specified standard organism. Dr. Gottesman said that
specifying a biological standard would serve to standardize the characteristic
toxicity of the clones in all laboratories.

Dr. Levine asked Dr. O'Brien to suggest a standard strain. Dr. O'Brien suggested
strain 933 Eb_ coli 0157H7 be used. She said that this strain usually produces
1()6 50% cytotoxic dose/mg protein in cell lysate; when all conditions are good,
the strain will produce 10' 50% cytotoxic doses/mq protein in cell lysates.

Dr. Gill suggested the language of the motion specify that the clones, and the
test strain are to be grown and measured under optimal conditions. Dr. Levine
agreed to include language specifying use of strain 933 EL_ coli 0157H7 grown
and measured under optimal conditions in his motion.

Dr. Levine's amended motion read as follows:

"The working group recommends to RAC that Eb_ coli host-vector systems
expressing the Shiga toxin gene may be removed from P3 to P2 conditions
under the following conditions:

"(1) that the amount of toxin produced by the modified host-vector systems
be no greater than that produced by the positive control strain 933

E. coli 0157H7, grown and measured under optimal conditions; and

"(2) the cloning vehicle is to be an EK1 vector preferrably belonging to
the class of poorly mobilizable plasmids such pBR322, pBR328 and pBR325."

By a vote of five in favor, none opposed, and no abstentions, the working group
accepted this motion.

Dr. Gottesman then asked the working group to consider the fourth item of the
request of Dr. O'Brien and her coworkers. That item reads as follows:

"4. If the structural gene for Shiga-like toxin is shown to be present in

a specific bacteriophage genome and its physical location is determined,
then we request permission to:
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"a) remove from the original containment conditions any clones of

fragments of the phage genome (generated during the process of
obtaining cloned toxin structural genes) that do not correspond
to toxin structural genes and to work with them under PI EK1

conditions; and

"b) directly clone any fragments of the phage gencme that do not

correspond to toxin structural genes into coli K-12 under PI

EK1 conditions."

It was the consensus of the group that these experiments would not fall under
Appendix F of the Guidelines, and no action need be taken.

Dr. Gottesman requested the group to consider the fifth item of Dr. O'Brien's
proposal. That item reads as follows:

"5. If in future experiments we can isolate nontoxinogenic alleles of
the structural gene(s) for Shiga-like toxin by transposon-mediated
mutagenesis (insertional inactivation) or by chemical mutagensis, we
request permission to clone these nontoxinogenic alleles of the toxin
structural gene(s) into Eh_ coli K-12 under PI + EK1 conditions."

It was the consensus of the group that because no working group could predict
all potential scenarios each specific nontoxinogenic allele should be considered
individually on a case-by-case basis. A system is in place within the NIH to
perform this type of evaluation.

Dr. Gottesman asked if the language or the philosophical basis of Appendix F

should be modified in light of the working group discussion concerning the
cloning of the Shiga toxin gene. The working group believed that no modifications
were required in Appendix F.

Dr. Gottesman adjourned the meeting of the Working Group on Tbxins at 11:30 a.m..
May 11, 1984.
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Respectively submitted.

51/ ltuM
Elizabeth Milewski, Ph.D.

Executive Secretary

Susan Gottesman, Ph.D.

Chair
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UNIFORMED SERVICES UNIVERSITY
OF THE

HEALTH SCIENCES
4301 JONES BRIDGE ROAD

BETHESDA, MARYLAND 20814

TEACHING HOSPITALS

4 Anrll 1QR4 Walter army medical center
r NAVAL HOSPITAL, BETHESDA

MALCOLM GROW AIR FORCE MEDICAL CENTER
WILFORO MALL AIR FORCE MEOICAL CENTER

Dr. Elizabeth Milewski
Office of Recombinant DNA Activities
Bldg. 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Milewski:

The NIH Guidelines for Recombinant DNA Research (Appendix F-IV-H) permit
cloning of the structural gene of the Shiga-like toxin from clinically
isolated strains of _E. coll into _E. coll K-12 host strains under P4 + EK1
containment conditions. On 8 Decmber 1983, Dr. Randall Holmes and I requested
reduction of containment levels for cloning of the structural gene of the E.

coll Shiga-like toxin from P4 EK1 to P2 EK1. The RAC considered our request
on 6 February 1984 and recommended that the containment conditions for this
experiment be reduced to P2 with the stipulation that specific EK2 plasmid
vectors be used. The vote for their recommendation was 9 in favor, 4 against,
and 5 abstentions. It is our understanding that because of the split vote
Dr. Krause will not concur with the RAC recomendation.

We intend to submit a request in the near future to use the NIH P4 facility to
clone the structural gene for Shiga-like toxin from _E. coli . In Informal
discussions, Dr. Malcolm Martin has advised us that technical limitations may
make it very difficult or impossible to accomplish this goal under P4

conditions using the reagents and methods that are currently available to

screen for production of Shiga-like toxin. At best, the experiments will be

very time consuming. If the cloning can be accomplished under P4 conditions,
permission from RAC or ORDA will be required before any clones for Shiga-like
toxin genes or gene fragments can be removed from the P4 facility or used for
future experiments under lower containment levels. For the reasons listed in

our December 1983 letter (attached) and because of- available animal toxicity
data (see attached papers and tables) we continue to believe that P4 EK1 is

excessively restrictive. To facilitate our work on the cloning and

characterization of the structural gene for Shiga-like toxin in _E. coll ,

therefore, we are requesting the RAC to consider and vote separately on each
of the Issues In the numbered list below.

Finally, several investigators from other countries have informally expressed
to us their interest in cloning the genes for Shiga-like toxin or Shiga
toxin. We believe that a significant further delay in reducing the

containment levels for cloning the gene for Shiga-like toxin in the United
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Table I. The Relative Resistance of Various Animal Species to Shiga Toxin.

Species Relative Resistance

Rabbit 1

Monkey (Macacus raulatta) 5

Hamster 40

Mouse 700

Rat 5,000

Guinea pig >10,000

The rabbit is most susceptible to the lethal effect of Shiga toxin. An
arbitrary value of 1 was assigned for the rabbit. The relative resistance for
other species was calculated by dividing the species-specific LD^q (expressed
as toxin dose per kg body weight) by the LD^q for rabbits.

From J. B. Cavanagh, J. G. Howard, and J. L. Whitby. 1956. The neurotoxin of
Shigella shigae . A comparative study of the effects produced in various
laboratory animals. Br. J. Exp. Med. 37 : 272-278

.
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Table II. Toxicity Data

!• Estimate of parenteral LD^q of purified Shiga or Shiga-like toxin for
monkeys

.

- The parenteral LD^q purified Shiga or Shiga-like toxin for a

20 gram mouse is approximately 1 pg (O'Brien et al. )«

- The lethal dose of crude Shiga toxin for a parenterally-challenged
20 g mouse and a 5 lb monkey is equivalent (Branham et al. 1953).

- More than 50% of total toxin activity in crude extracts is recovered
after purification. Therefore, Shiga and Shiga-like toxin retain
most or all of their toxicity during purification.

Based on these observations, the parenteral LD^q for monkey of pure
Shiga or Shiga-like toxin is estimated to be approximately 1 yg.

II. Estimate of toxicity of Shiga toxin instilled into monkey intestinal
pouch.

- The maximum number of mouse parenteral LD^q instilled into the monkey
intestinal pouch was 12,000. No adverse effects were observed (see

Branham _et_ _al^. , 1953).

- The amount of pure toxin equivalent to 12,000 mouse purified LD^q is

approximately 12,000 yg. Therefore, 12 mg of pure toxin is estimated
to be below the threshold for toxicity when given intraintestinally
In monkeys

.

9
III. Estimate of maximum amount of Shiga-like toxin produced by 2 x 10 cells

of _E_. coll .

- Five mis of a 4 x 10^/ml overnight culture of _E. coll 0157 :H7

(representative of the most highly toxinogenic clinical isolates)

contained 2 x 10 bacteria and a total of 1 x 10 50% cytotoxic doses

(CD^q) of Shiga-like toxin. Approximately 10% of the toxin was found

in the culture supernatant, and the remaining 90% was recovered in

sonic extracts of the bacteria.

- This represents the highest toxin yield for bacteria grown under
optimal conditions in vitro . In media that are not optimal for toxin

production, the yield of toxin often decreases by at least 10-100

fold

.

- One yg of purified Shiga toxin corresponds to 10^ CD^q.

The maximum yield of Shiga-like toxin from 2 x 10^ _E_. coli 0157 :H7

corresponds to approximately 1 yg of pure toxin.

- If strains constructed by recombinant DNA technology could produce x-

fold higher yields of Shiga-like toxin per cell, the maximum yield

per 2 x 10 ° cells would increase by the factor x.
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Attachment III

ATTACHMENT III OF THE MINUTES OF THE MAY 11, 1984, MEETING OF THE

WORKING GROUP ON TOXINS IS THE ARTICLE: "STUDIES WITH SHIGELLA

DYSENTERIAE (SHIGA). IV. IMMUNOLOGICAL REACTIONS IN MONKEYS TO THE

TOXINS IN ISOLATED INTESTINAL POUCHES." BRANHAM, S. E. , G. M. DACK,

AND D. B. RIGGS, 1953, JOURNAL OF IMMUNOLOGY, VOLUME 70, PAGES 103-113.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON RELEASE IN THE ENVIRONMENT

MINUTES OF MEETING1

MAY 31, 1984

The Working Group on Release into the Environment of the Recombinant DNA
Advisory Ccrrmittee (RAC) was convened at 10 a.m. on May 31, 1984, at the National
Institutes of Health, 9000 Rockville Pike, Building 31, Rocm 5A16, Bethesda,
Maryland 20205. The meeting was open to the public. Dr. Gerard McGarrity was
Chair. The following people were present for all or part of the meeting:

Working Group Members:

Charles Arntzen
Royston Clcwes
Nina Fedoroff
Jchn Fcwle
Susan Gottesman
George Lacy
Gerard McGarrity
Henry Miller

Robert Mitchell
Thomas Pirone

John Scandalios
Frances Sharpies
Sue Tolin
Anne Vidaver
William J. Gartland

(Executive Secretary)

A working group roster is attached (Attachment I)

Other National Institutes of Health Staff:

Stanley Barban, NIAID
Elizabeth Milewski, NIAID

Other:

Fred Betz, Environmental Protection Agency
Anne Hollander, Environmental Protection Agency
Jane Rissler, Environmental Protection Agency
Mark Segal, Environmental Protection Agency

lrIhe Working Group is advisory to the RAC, and its recommendations should not

be considered as final or accepted.
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Dr. McGarrity called the Working Group on Release into the Environment to order
at 10:10 a.m. , May 31, 1984. He said the working group had three agenda items.

These are: (1) to review the document "Proposed Guidelines for Submissions
Under Appendix L" (Attachment II) which the working group had rrodified at their
April 9, 1984, meeting; (2) to discuss plans for the risk assessment workshop
to be sponsored by the National Institutes of Health (NIH) and the United States
Department of Agriculture (USDA); and (3) to begin developing principles which
could be applied to review of proposals involving field testing of genetically
engineered microorganisms.

Dr. McGarrity called the attention of the working group to a document
(Attachment III) which had been submitted to the working group by the Environ-
mental Protection Agency (EPA) representative, Dr. John Fcwle. Dr. Fowle of
the EPA Office of Research and Development (ORD) said the EPA document is to
provide points for industry to consider in preparing premanufacture notices for
genetically engineered organisms which may be reviewed under the Toxic Sub-
stances Control Act (TSCA) . The objective of the document is to develcp general
guidelines and provide general guidance for evaluating genetically engineered
organisms preposed for release into the environment and is intended to be
flexible and evolve over time. Dr. Fcwle said EPA is forwarding the document
to the Working Group on Release into Environment to solicit comments from the
working group and to provide information which might be useful to the group.
Eventually, EPA plans to solicit wide public comment on the document by
publishing it as technical background to the planned Federal Register notice,
currently scheduled for publication this fall.

Dr. Scandalios asked who had developed the EPA document. Dr. Hollander of the
EPA Office of Toxic Substances (OTS) said OTS and ORD had developed it. The
document is in a very early stage of development, but EPA feels it is appropri-
ate to share its thoughts with the working group. She emphasized that the
document is restricted and not for general distribution.

REVIEW OF THE "PROPOSED GUIDELINES FOR SUBMISSION UNDER APPENDIX L"

Dr. McGarrity asked Dr. Tolin to review the history of those documents dealing
with field testing of plants modified through recombinant DNA techniques.
Dr. Tolin said the first proposal to field test a genetically modified plant
was submitted to the Recombinant DNA Advisory Committee (RAC) by Dr. Ronald
Davis of Stanford University. Dr. Davis requested permission to field test
com plants (Zea mays ) which had been transformed by com DNA or modified com
sequences. The RAC reviewed this proposal at its June 5-6, 1980, meeting and
recommended approval. However, the Director, NIH, in the Federal Register of
July 29, 1980, announced that he was deferring action on this recanmendation
pending receipt of additional information on technical aspects of the
experiments. Dr. Tolin said the issue was referred to the Department of
Agriculture, and as the USDA representative to the RAC, she wrote the following
to the NIH on August 7, 1980:
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"Corn ( Zea mays ) is not kncwn to exchange genetic information with any other
species. Furthermore, pollination of com can be carefully controlled
since male and female flowers are borne separately on the same plant.
Tassels can be made sterile or pollen frcm fertile tassels can be contained.
Silks on ear shoots can be covered so that no or only desired pollen ferti-
lizes the ovules. The hybrid seed com industry is based on these biological
facts .

"

Dr. Tolin said she wrote that USDA favored approving this request, but that
certain specified practices should be followed.

In June and July of 1981, Dr. Davis and his colleague, Dr. Virginia Walbot,
provided additional technical information on the proposed experiments including
detailed information on hosts and vectors, DNA transfection methods, the location
of test fields and containment procedures. Following receipt and review of this
information the USDA Recombinant DNA Committee recommended that Dr. Davis and
his colleagues be permitted to proceed under specified conditions.

The NIH granted Dr. Davis permission to proceed with this field test by a notice
in the Federal Register on August 7, 1981, on the basis that it presented no
significant risk to health or the environment. Language indicating this permission
was added to Appendix D of the Guidelines.

Dr. Tolin said RAC then received in June 1982 a request frcm Dr. John Sanford
of Cornell University for permission to field test tcmato and tobacco plants
transformed with bacterial (EL_ ooli K-12) and yeast (Saccharomyces cerevisiae)
DNA using pollen as a vector. The RAC reviewed this request at its meeting
on October 25, 1982. During the discussion, it was stated that the probability
the experiments would be successful is very lew, but should the procedure be
successful, no hazard was foreseen, and RAC recommended approval.

Final action on the reccrrmendation was deferred by the NIH pending a review of
the proposal by the USDA Recombinant DNA Committee. The USDA Recombinant ENA
Ccnmittee met on February 23, 1983, and discussed Dr. Sanford's proposal at
that meeting. The USDA Committee unanimously approved Dr. Sanford's proposal
and could foresee no potential hazard to humans or the environment as a result
of performing these experiments in the fields at Geneva, New York.

The NIH accepted the recommendations of the RAC and the USDA Recombinant ENA
Committee and officially added, by a notice in the Federal Register on April 15,

1983, language to the Guidelines (Appendix D) granting permission to Dr. Sanford
to field test tomato and tobacco plants transformed with bacterial ( E. ooli K-12)
and yeast DNA on the basis that the preposed experiments presented no significant
risk to health or the environment.

Dr. Tolin said as RAC had predicted, greenhouse and grewth chanter experiments
were not successful, and Dr. Sanford has no plans to proceed with field testing.

Dr. Tolin said RAC subsequently requested that a document be prepared which
would specify the types of generic information RAC would review in evaluating
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experiments involving field testing of genetically modified plants. The Plant

Working Group and USDA representatives prepared a document which was published

in the March 4, 1983, Federal Register . The document specified that provided

the experiments met the criteria detailed in the document, the IBC could review

the proposal; ORDA would be notified of approvals. The RAC considered the

Plant Working Group proposal at its April 11, 1983, meeting and discussed it

extensively. The RAC made several modifications in the specific criteria as

the result of scientific considerations. The RAC also modified the procedural

aspects of the proposal. It recommended : (1) the language be incorporated

into the Guidelines as a new Appendix L, and (2) proposals must be reviewed

and approved by the Plant Working Group and by the IBC before initiation of
experiments

.

The NIH accepted this recommendation and Appendix L appeared in the June 1,

1983, Federal Register (48 FR 24549).

Dr. Tolin noted that any proposal involving plants which does not meet the
criteria specified in Appendix L must be reviewed and recommended by the full

RAC on a case-by-case basis.

Dr. Gartland said the guidance document (Attachment II) the Working Group on
Release into Environment would consider at the May 31, 1984 meeting was a
support document to Appendix L. He said this guidance document entitled
"Proposed Guidelines for Submission Under Appendix L" was originally developed
by the Plant Working Group to supplement the information found in Appendix L.

This guidance document was sent to RAC for consideration at the February 6,

1984, RAC meeting. During the RAC discussion, several comments and recommenda-
tions were made concerning the document. He said the Working Group on Release
into Environment at its April 9, 1984, meeting subsequently modified this
document. He asked the Working Group can Release into Environment to consider
whether the comments and recommendations made at the February 6 RAC meeting
had been incorporated into the document.

Dr. Gartland said the document "Proposed Guidelines for Submissions Under
Appendix L" would be a source of information and would probably be published
in the Recombinant DMA Technical Bulletin and sent to IBC chairpecple. It

would not be incorporated into the Guidelines.

Dr. Gottesrran felt that the comments and recommendations made by RAC at the
February 6 meeting had been incorporated into the document. Other working
group members agreed. Dr. Gottesman suggested, however, that the third para-
graph of the document be modified. That paragraph reads as follcws:

"These annotated items were presented for consideration by prospective
proposal sutmitters to facilitate the process of approval. The Working
Group has found that the proposals so far submitted for their consideration
have emitted information that is considered minimal and essential for their
approval. Basically, the group would like to see detailed objectives,
materials and methods, including methodology for monitoring the experiments,
and expected results. At a minimum summary data should be submitted to
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support the proposal. A check list of detailed requirements should include,
but is not limited to...."

Dr. Gottesman moved that the second sentence and the word "basically" of the
third sentence be deleted. Dr. Amtzen seconded the motion. Dr. Sharpies
questioned whether the first sentence of the paragraph was relevant.
Dr. Gottesman agreed that the first sentence added little to the paragraph, and
thought it preferrable to modify all of the third paragraph. She suggested
that language notifying investigators that plant experiments not covered by
Appendix L would be reviewed by RAC on a case-by-case basis be included in this
paragraph

.

Dr. Fedoroff suggested the first and second sentence of that paragraph be
deleted. She thought the third sentence should read:

"The working group should receive a description of objectives, materials,
and methods including methodology for monitoring the experiments and
expected results."

Dr. Miller said "objectives" should be "stated" vshile materials and methods are
"described;" he suggested Dr. Fedoroff' s proposed language be amended to include
this distinction. Dr. Gottesman amended her motion to include these suggested
modifications. Dr. Fedoroff suggested the fourth sentence of the paragraph be
modified to explicitly request information on preliminary data and expected
results. Dr. Scandalios agreed. Dr. Amtzen suggested the following sentence
be substituted for the fourth sentence:

"A summary of relevant preliminary results should accompany the results."

Dr. Gottesman accepted this recommendation. She suggested the second paragraph
and the subtitle which follows the second paragraph be deleted. That language
reads:

"A RAC Working Group has now prepared draft submission guidelines for

individuals preparing proposals under Appendix L of the Guidelines.

This proposed guidance is as follows:

"Items for Consideration to be Included in Proposal Submissions Under
Appendix L .

"

Dr. Gottesman thought the proposed language should provide a "core" of informa-

tion; it should thus include information on experiments involving field testing

of plants not covered under Appendix L. Dr. Sharpies did not think the proposed

first paragraph of the guidance document should refer to experiments not covered

by Appendix L as the body of the guidance document does not request information

necessary for evaluating such experiments. For example, the guidance document

does not require information on the ecology of wild plants; information of

this type should be evaluated in reviewing experiments involving plants not

covered by Appendix L.
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Dr. Clowes asked Dr. Tolin to describe the types of experiments covered by
Appendix L. Dr. Tolin said Appendix L applies to plant species which are

cultivated crcps of a genus that has no species known to be a noxious weed.

These requirements are described in Appendix L-II^A.

Dr. Clowes asked if RAC will in the near future receive proposals involving

field testing of plants not covered by Appendix L-II-A. Dr. Fedoroff suggested
that investigators may wish to field test modified Arabidopsis . Arabidopsis

is a known weed, albeit a highly studied plant.

Dr. Clcwes asked if all crop plants are covered by Appendix L. Dr. Tolin
replied that most crcp plants will be covered, but potatoes and rice are not
covered by Appendix L.

Drs. Clowes and Fedoroff asked why Appendix L applies only to cultivated crcp
plants of a genus that has no species kncwn to be a noxious weed. Dr. Tolin
said this specification was developed following a USDA recommendation. What
is known about how plants became weeds indicates that this process generally
follows taxonomic classifications.

Dr. Pirone felt the preposed guidance document should be specific and only refer
to cultivated crcp plants of a genus that has no species kncwn to be a noxious
weed; documents dealing with experiments involving other plants should be
constructed at a later date. Drs. McGarrity and Tolin suggested the working
group would be most successful if it concentrated on one task at a time; they
urged the working group to concentrate its efforts on developing guidance for
proposals submitted under Appendix L. The working group agreed.

Dr. Gottesman reread her modified motion concerning the title and the
introduction to the guidance document. The motion read as follows

:

"Preposed Guidelines for Submission Under Appendix L.

"Appendix L of the Guidelines specifies conditions under which certain
plants may be approved for 'release into the environment' including field
tests. Experiments in this category cannot be initiated without
submission of relevant information on the proposed experiments to NIH,
review by the RAC Plant Working Group, and specific approval by NIH.

"The proposal should include a statement of objectives and a description of
materials and methods including methodology for monitoring the experi-
ments and expected results. A summary of relevant preliminary results
should accompany the proposal . A check list of detailed requirements
should include but is not limited to...."

Dr. Scandalios seconded the modified motion. By a vote of twelve in favor,
none opposed, and no abstentions, the working group accepted the motion.

Dr. McGarrity suggested the working group proceed through the document
evaluating each item. He called the group's attention to item A, "Description

[ 430 ]



7

of Plant Materials, " and began by asking whether item A-l was adequate. That
item reads as follows

:

"'Tomato plants will be inoculated' is insufficient. Give common ard
scientific names of plants and cultivars if appropriate."

Dr. Scandalios said simply requiring the identity of "cultivars" would not com-
pletely identify the genetic origin. Dr. Tolin said genetic origin can be
described by the terms "line," "introduction," "seeds," "hybrid," etc.
Dr. Vidaver said item A-l should require a description sufficient to permit the
plant to be identified. Dr. Segal asked if the phrase "complete and common
nomenclature" would be adequate. Dr. Tolin replied that more than complete
nomenclature would be required to identify the genetic origin. Dr. Pirone
suggested the phrase "cultivars and genetic lines" be used. Dr. Clowes sug-
gested the words "identify by" be substituted for the word "give."

Dr. Lacy asked if the second sentence of item A-l is necessary. Drs. Vidaver
and Tolin replied that this sentence was included for historical reasons; the
Plant Working Group had often found descriptions in proposals sutmitted for

review rudimentary. Dr. Fedoroff felt this type of directive was unnecessary
and could be deleted without affecting the informational content of the guidance
document. Drs. Tolin and Vidaver agreed to delete the second sentence.

Dr. McGarrity then called the working group's attention to item A-2 which reads
as follows:

"If appropriate, give data or information on the relative homogeneity of the
plant cultivar, and specific genetic markers the cultivar is known to

possess.

"

Dr. Arntzen felt item A-2 should request relevant data. Dr. Fedoroff felt item

A-2 should be incorporated into item A-l. Dr. Scandalios said item A-2 requests

different information than item A-l; for this reason, it may be preferrable
to have two separate statements. Dr. Fedoroff suggested A-l and A-2 could be

combined as follows:

"Give common and scientific names of plants. Identify the specific cultivars

or genetic lines to be used. Include information on the relative homogeneity

of the plant cultivars or lines and specific genetic markers they are known
to possess .

"

The working group agreed to accept Dr. Fedoroff 's proposed language.

Dr. McGarrity then called the working group's attention to items B-l and B-2 of

Section B, "Vectors ard Method of Introduction." Items B-l and B-2 read as

follows:

"1. Describe the cloned DNA segment and its expression in the new

host.
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"2. Give the method (s) by which the proposed DNA vector will be or has

been constructed. Diagrams are very helpful and may be necessary for

adequate understanding of the construct. Explain the advantages (and

disadvantage (s ) , if appropriate) of your vectors, if other candidate

vectors could be considered."

Dr. Lacy suggested the second sentence of item B-2 be deleted. He thought a

statement such as "[Use diagrams for clarity]" was adequate. Dr. Miller

thought such a statement would imply the working group was only interested in

diagrams.

Dr. Vidaver feared Dr. Lacy's preposed statement was vague and the working
group might receive diagrams which are not pertinent. Dr. Amtzen suggested
the first and second sentences of item B-2 are clear and should not be modified.
Dr. Vidaver agreed. Dr. McGarrity asked if the third sentence of item B-2 was
acceptable . Dr. Gartland suggested the word "describe" be substituted for the
word "explain" in the third sentence. The working group agreed that the lan-

guage of items B-l and B-2 was adequate, but that the word "describe" would
be substituted for the word "explain."

The working group then considered the language of item B-3 which read as follows:

"If microorganisms are used to introduce vectors or are vectors themselves,
indicate how they compare with wild-type strains. If disabled pathogens
are used to transmit the vector, indicate measures that will most likely
prevent these microorganisms from regaining or acquiring pathogenic poten-
tial. If the vector is likely to survive independently of the hosts, refer
to this possibility, and provide any available data to assess the probabi-
lity of transfer to likely organisms."

Dr. Fedoroff asked if the definition of a vector should be included in this item.
Dr. Gottesman felt the language of item B-3 was adequate. She pointed out that
vectors for modifying plants would include the bacteria, Agrobacterium tumefaciens ,

and the virus. Cauliflower Mosaic Virus , and an inclusive definition of a vector
could become very detailed.

Dr. Clowes questioned the use of the word "measures." This usage suggested to
him "physical measures to prevent spread." He thought intrinsic characteristics
of the organisms should also be considered. He suggested the word "character-
istics" be substituted for "measures." Dr. Sharpies suggested the word "factor"
be used. Dr. Clcwes agreed.

Dr. Sharpies questioned the use of the word "such" in the last sentence of item
B-3. Dr. Amtzen suggested the word "likely" be substituted for "such."
Dr. Lacy suggested the word "host" in the third sentence of item B-3 be qualified
by the word "desired." The working group agreed to these proposed modifications.

The working group then evaluated item B-4 of "Vectors and Methods of Introduc-
tion" which reads as follows:
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"If microorganisms are used to introduce vectors, the assessment of subse-
quent absence of the microorganisms should be specified. Indicate the
means of strain identification and retrieval."

Dr. Segal questioned whether this language addressed the concept of the effect
culture homogeneity would have on efforts to assess the subsequent absence of
the microorganism. Dr. Lacy said the language of item C-l of the guidance
document includes this concept.

Dr. Clcwes suggested the word "persistence" be substituted for the word
"absence" in the first sentence of item B-4. Dr. Sharpies asked if item B-4
stated that the plants to be field tested should be free of microorganisms if
these are used to introduced the recombinant DNA. Dr. Tolin asked if the
working group felt plants containing such microorganisms could be placed in the
environment. The working group agreed that this document should specify condi-
tions for field testing of plants, it would not deal with the introduction of
associated microorganisms to the environment, thus, the sentence as originally
written is acceptable . Dr . Gottesman suggested the first sentence might read

:

"If microorganisms are used to introduce vectors, describe how the absence
of the microorganisms was assessed."

Dr. Pirone elaborated on Dr. Gottesman' s proposed language and suggested the
first sentence of item B-4 might read:

"If microorganisms are used to introduce vectors, the absence of these
microorganisms in plants to be released in the field should be documented."

He suggested that the second sentence of item B-4 be deleted.

The working group agreed to these modifications.

Dr. McGarrity called the attention of the working group to item C-l of Section C,

"Characteristics and Monitoring of Plants." Item C-l reads as follows:

"Provide data from greenhouse and/or growth chamber studies under
simulated field conditions to support prospective field studies.
Data should include morphological data for at least two generations

of plants.

"Specify plant monitoring procedures; frequency; types of data to be

obtained, including leaf, seed, fruit or root characteristics."

Dr. Fedoroff pointed out that grcwth chamber conditions do not simulate field

conditions. She asked vhether conditions could be specified which would
actually simulate field conditions and questioned the use of the phrase "under
simulated field conditions." Dr. Scandalios suggested the phrase "simulated

field conditions" be deleted fran the first paragraph. Dr. Vidaver pointed cut

that if this phrase were deleted data might be submitted vhich are clearly not
applicable to field testing. Dr. Gottesman agreed with Dr. Vidaver but thought

it would be difficult to specify conditions which would create "simulated
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field conditions." The working group agreed to delete the reference to
"simulated field conditions."

Dr. Fedoroff suggested the first two words of the second sentence of item C-l

be deleted. Dr. Segal asked if a request for morphological data would result

in adequate information being provided for review. Dr. Lacy said he would
like to know if the construct is stable, and morphological data would not

provide this information. Dr. Fedoroff thought the document should request

information on the fate of the reccmbinant DNA. Dr. Amtzen said the document
should specify a requirement for data dealing with any evidence of changes in

traits. Dr. Tolin felt the document should not require complete genetic infor-
rration as this would result in large amounts of data being submitted for review.

Dr. Clowes thought the working group would be primarily interested in reviewing
data on the DNA insert and the vector. Dr. Fedoroff said that in certain
cases the working group might wish to review all available information including
the complete genetic background of the plant. She thought the investigators
should provide any available information particularly any existing data on the
molecular characterization of the plants.

Dr. Arntzen suggested the second sentence of item C-l might read:

"Supply existing molecular, physiological, or morphological data as appli-
cable to the trait (s) under consideration."

Dr. Tolin asked if Dr. Arntzen 's preposed language would include a statement
requiring data for at least two generations of plants. Dr. Amtzen questioned
vhether a statement requiring data over two generations should be specified in
item C-l. He pointed out that in sane cases it would not be feasible to gener-
ate such data. He said seme crcp plants such as pine trees have long genera-
tion cycles; one might begin the experiment as a graduate student and be retired
before the requisite data had been generated. Dr. Tolin suggested the guidance
document might require data covering two cell cycles rather than two generations.
Dr. Lacy felt the specification for data covering at least two generations of
plants should remain in the document but be qualified by the phrase "when
applicable." Drs. Arntzen and Pirone thought the phrase "if feasible" preferable
to the phrase "when applicable." After further discussion the group agreed to
use the phrase "if feasible."

Dr. Hollander asked if the language of item C-l would specify that the investi-
gators examine and report any unexpected results. Dr. Tolin said language
could be added to item C-l requesting that "strange observations be reported."
Dr. Pirone suggested the working group could ask the investigators to "show
how care has been taken to show that no undesirable traits will develop."

Dr . Gottesman suggested these concerns could be addressed by rewriting the
second sentence of item C-l as follows:

"Include morphological data for at least two generations of plants, if
feasible. Supply any molecular or physiological data, especially
as applicable to the trait (s) under consideration."
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She asked whether this language suggests the plants should be observed for any
abnormalities or unexpected results. The group agreed it did. Dr. Amtzen
said the word "abnormality" is not used in the sense of pathology; rather the
investigator would be looking for abnormalities in physiology. Dr. Scandalios
felt the word "abnormalities" should not be stressed. He said in plants what
might appear to be abnormal in some situations may actually be normal. He
gave as an example the situation involving anther ears in com grown in green-
houses. Corn rarely has anther ears in the field, however, com ccmmonly
develops anther ears when grown in the greenhouse. To investigators unfamiliar
with the growth characteristics of the plant, this might appear to be "abnormal."
Dr. Tolin said this is an example of how the greenhouse response may differ
fran the response in the field. She said many plants cannot be tested in the
greenhouse for this reason.

Dr. Amtzen suggested the second paragraph of item C-l should read as follows:

"Specify plant monitoring procedures, frequency, types of data obtained."

The working group agreed to this modification.

Dr. McGarrity then called the attention of the working group to item C-2. Itan
C-2 reads:

"Provide data for field plot design on the following:

"a. total area;

"b. location: where, how many;

"c. plot design: e.g., replication, row spacing, planting, border
rows , etc .

;

"d. name cultivar(s), if appropriate;

"e. specify plant monitoring procedures: frequency; types of data

to be obtained, including leaf, seed, fruit, or root characteristics;

abnormalities such as diseases; insect population monitoring; collection

of meteorological data etc.; types of data to be sought such as yield,

resistance to stress, lodging, etc.;

"f. specify monitoring of the vector and/or introduced DMA; and

"g. specify access and security measures."

Dr. Gartlarri asked if item C-2-b referred to geographical location. The working

group agreed it did, and suggested the word "geographical" be added to item

C-2-b.

Dr. Pirone felt item C-2 should ask if any commercial crops are being grown near

the testing area. Dr. Lacy said he would like to know the character and type of
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the surrounding plant culture or plant habitat. Dr. Tolin said in reviewing

applications RAC and the Plant Working Group have questioned investigators as

to the proximity of the testing fields to commercial production areas. In

requests involving irodified plants, RAC has accepted fields removed frcm

corrmercial production areas as testing plots.

Dr. Tolin felt the working group would not be interested in evaluating the
potential impact of plants covered by Appendix L on all surrounding plants,

including weeds. Dr. Lacy felt in certain cases one should consider whether
plants other than canmercial species are near to the test fields. He offered
as an example the possible interaction of test orchards which might be located

near forests with plants in the forests. Dr. Amtzen felt his primary concern
would be that test fields be removed frcm areas of commercial agricultural
production. Dr. Pirone felt the working group would not be concerned about
the proximity of local gardens.

Dr. Tolin asked if Dr. Alexander's comment at the February 6 RAC meeting
concerning monitoring of soils was pertinent to Section C. Dr. Vidaver said
in her reply to Dr. Alexander's comments she had suggested that the following
language be added to item C-2:

"...ecological factors that would be likely to affect the potential success,
such as soil etc . , should be monitored .

"

Dr. Fedoroff questioned whether the working group should be concerned with the
success or failure of the field test. Dr. Gottesman replied that if the plants
grew well in the testing environment, one might then be concerned that they
would survive well in other environments. Should they grew well, one would
evaluate the potential for spread of the engineered plant into the environment.

Dr. Gottesman asked if ecological aspects or conditions might be important in
controlling potential environmental spread; for example, would conditions such
as humidity favor persistence. Dr. Lacy felt the language should emphasize
factors which might affect "containment" of the plant.

Dr. Fedoroff said Appendix L applies to cultivated crcps dependent on humans
for propagation. She said the most important consideration in evaluating
experiments involving field testing of plants is hew the engineered plant
differs frcm the non-engineered parent. She felt there would be little differ-
ence between engineered and non-engineered crcp plants dependent upon man for
propagation. Genetic engineering will not convert tobacco into kudzu.

Dr. Arntzen suggested the following compromise language should be included in
item C-2:

"If applicable for the trait under study, ecological information on factors
such as water , soil , etc . , should be provided .

"
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Dr. Tolin pointed out that Appendix L-II-D succinctly states the appropriate
conditions for field testing plants under Appendix L. Dr. Gottesman agreed.
Dr. McGarrity suggested that the language of Appendix L-II-D be restated in
the guidance document.

Dr. Pirone questioned whether a specification requiring a description of plot
design should be included in item C-2-c. He thought a study section would
review this information as part of the scientific review and, thus, the working
group would not need to review such information. Dr. Scandalios said this
assumption does not always hold true. He pointed out that the study section
reviewing the proposal involving field testing of modified com plants did
not consider the conditions under which the com would be grown, although the
experimental design was critical to the outcome of the test. If the field design
was not reviewed when it was pertinent to the outcome, he doubted it would
be reviewed in other cases. He felt the RAC guidance document should require
information on the experimental design. Dr. Tolin felt such inforrration should
be requested. She said proposals had to be sutmitted to RAC for a second
review at the June 1, 1984, meeting because the original proposals did not
contain an adequate design for generating and assessing field plot data.

Dr. Gottesman agreed and suggested that item C-2 should consist of the language
of Appendix L-II-D and the language included in items C-2-a through C-2-f. The
working group agreed.

Dr. Tolin thought the word “planting" should be deleted frcm item C-2-c.
Dr. Vidaver suggested the "etc." be deleted from item C-2-c, and that an "e.g. "

be included.

Dr. Arntzen suggested that item C-2-d was redundant and should be deleted.
The working group agreed this item was redundant. Dr. Arntzen suggested the
words "nature of" be added to modify the phrase "border rcws" in item C-2-c.
He also suggested the term "abnormalities such as" be deleted from item C-2-e.

He reiterated his opinion that the guidance document should not emphasize the
concept of "abnormality." Dr. Scandalios agreed.

Dr. Arntzen suggested that the requirement for "types of data to be sought,

such as yield, resistance to stress, lodging, etc." should be deleted frcm

item C-2-c as this concern is addressed elsevhere

.

Dr. Rissler pointed out that the document being generated by the working group
only requires data on field testing in "average" conditions. No data will be

generated on plants grown in "extreme" ecological conditions, and it will not

be known whether the engineered plants might survive and grow under conditions
in which the nonengineered parent plant might not grow. Dr. Gottesman said

Appendix L only applies to testing in a specified field plot. Data generated
by other testing procedures would be required for review and approval for

testing and use in other locations.

Dr. Fedoroff called the working group's attention to the fact that while the

concept of controls is implicit in the guidance document, this consideration

is not explicitly stated. She felt the document should explicitly state a
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requirement for use of controls. Drs. Tolin, Amtzen, and Pirone agreed.

Dr. Arntzen said a statement concerning use of controls would logically be

inserted in item C. Dr. Pirone suggested item C-l might include a statement

to the effect that "data should include information on engineered and control

plants." Dr. Scandalios felt the title of Section C should be modified to

read:

"Characteristics and Monitoring of Genetically Engineered and Control Plants."

The working group accepted Dr. Scandalios' suggestion.

Dr. Arntzen questioned whether the working group should specifically request
that monitoring techniques be described. Dr. Fedoroff felt inclusion of a

specific statement was unnecessary; she thought item C-2 was specifically
saying "tell us hew you monitor. " She felt the question of whether the preposed
monitoring was adequate should be addressed on a case-by-case basis.

Dr. Scandalios felt the proposed modification and the genetic stability of the
inserted DMA should be evaluated. Dr. Tolin said Appendix L-II-C specifies

the types of modifications which may be introduced into the test plants under
Appendix L. Dr. Lacy felt "changes" could involve deletion as well as insertion
of genetic materials. He suggested the term "altered DNA" was more encompassing
and should be introduced into item C-2-f. The working group agreed.

Following this discussion the Working Group on Release into Environment agreed
the guidance document would read as follows

:

"Proposed Guidelines for Submission Under Appendix L.

"Appendix L of the Guidelines specifies conditions under which certain
plants may be approved for 'release into the environment' including field
tests. Experiments in this category cannot be initiated without submission
of relevant information on the preposed experiments to NIH, review by the
RAC Plant Working Group , and specific approval by NIH.

"The proposal should include a statement of objectives and a description of
materials and methods, including methodology for monitoring the experiments,
and expected results. A summary of relevant preliminary results should
accompany the proposal. A check list of detailed requirements should include
but not be limited to:

"A. Description of Plant Materials.

Give common and scientific names of plants. Identify the specific
cultivars or genetic lines to be used. Include information on the
relative homogeneity of the plant cultivars or lines and specific
genetic markers they are knewn to possess.
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"B. Vectors and Method of Introduction.

"!• Describe the cloned DNA segment and its expression in the new host.

"2. Describe the method(s) by vhich the proposed DNA vector will be or
has been constructed . Diagrams are very helpful and rray be neces-
sary for adeguate understanding of the construct . Explain the
advantages (and disadvantage(s) , if appropriate) of your vectors,
if other candidate vectors could be considered.

"3. If microorganisms are used to introduce vectors or are vectors
themselves , indicate how they compare with wild-type strains. If
disabled pathogens are used to transmit the vector, indicate fac-
tors that will most likely prevent these microorganisms frcm
regaining or acguiring pathogenic potential. If the vector is
likely to survive independently of the desired host(s), refer to
this possibility and provide any available data to assess the
probability of transfer to other organisms.

"4. If microorganisms are used to introduce vectors, the absence of
these microorganisms in the plants to be released in the field
should be documented

.

"C. Characteristics and Monitoring of Genetically Engineered and Control
Plants

.

"1. Provide data frcm greenhouse and/or growth chamber studies to sup-
port prospective field studies. Include morphological data for at
least two generations of plants if feasible. Supply any molecular
or physiological data, especially as applicable to the trait (s)

under consideration.

"Specify plant monitoring procedures, frequency, and types of data
obtained

.

"2. Field plots should meet the criteria specified in Appendix L-II-D:

"Appendix L-II-D. Plants are grown in controlled access fields
under specified conditions appropriate for the plant under study
and the geographical location. Such conditions should include
provisions for using good cultural and pest control practices, for
physical isolation frcm plants of the same species outside of the
experimental plot in accordance with pollination characteristics
of the species, and for further preventing plants containing
recombinant DNA frcm becoming established in the environment.
Review by the IBC should include an appraisal by scientists
knowledgeable of the crap, its production practices, and the local
geographical conditions. Procedures for assessing alterations in
and the spread of organisms containing recombinant ENA must be
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developed . The results of the outlined tests must be submitted

for review by the IBC. Copies must also be submitted to the Plant

Working Group of the RAC.

"Supporting data should include the following:

"a. total area;

"b. geographical location(s): where, hew many locations;

"c. plot design: for example, replication, row spacing, nature of
border rows;

"d. specify plant monitoring procedures: frequency; types of data
to be obtained, including leaf, seed, fruit, or root character-
istics; disease and insect population monitoring;

"e. specify techniques for monitoring the vector and/or altered
DNA; and

"f. specify access and security measures."

RISK ASSESSMENT WORKSHOP

Dr. McGarrity asked Dr. Tolin for an update on the planned risk assessment
workshop. Dr. Tolin said the workshop planned jointly by the NIH and USDA was
to review and synthesize available scientific information. She said the NIH-
USDA workshop should provide information to RAC in its deliberations and should
also benefit RAC working groups such as the Working Group on Release into
Environment. Dr. Tolin thought the workshop would focus primarily on plants
and associated microorganisms and would most probably be similar in format to
the workshop sponsored by the National Institute of Allergy and Infectious
Diseases (NIAID) at Pasadena, California.

On April 11-12, 1980, NIAID sponsored in Pasadena, California, A "Workshop on
Reccmbinant DNA Risk Assessment." The workshop was designed to define the
scientific issues and assess the potential risks of: (1) possible direct
adverse effects of hormone-producing strains of E. coli K-12, and (2) the
possible occurrence of autoantibodies or autoreactive cells due to the prodca-

tion of eukarotic polypeptides (including hormones) by coli K-12 should
such strains for unexpected reasons colonize higher organisms. In order to
address these topics, the meeting brought together scientists fron the fields
of irrmunology, endocrinology, physiology, microbiology, infectious diseases,
and other appropriate disciplines. The information synthesized by the workshop
and workshop recommendations to NIAID were used to implement the NIH program
to assess the risks of reccmbinant DNA.
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Dr. McGarrity called the working group's attention to a letter (Attachment IV)
frcm Representative Albert Gore (D-Tenn) to Dr. Robert P. Williams, the
President of the American Society for Microbiology (ASM). In his letter.
Representative Gore requested that ASM convene a national symposium to examine
scientific issues involved in releasing genetically modified organisms into
the envircment. Mr. Gore wrote:

"Generally, the purpose of the conference would be to help identify the
scientific issues of relevance and to stimulate debate in the appropriate
scientific disciplines. More specifically, the conference should:

"1) attempt to define the range of impacts of deliberately released
organisms

;

"2) differentiate, if possible, between effects of engineered organisms
returned to their cwn locations and translocated organisms, whether
engineered or not; and

"3) discuss the usefulness of existing methodology for estimating the
above effects in terms of precision and accuracy.

ii

"Ideally, the conference will result in the publication of a collection of
papers by and for scientists and a summary for a lay audience. The final
document would also contain an overview of methods of producing genetically
engineered organisms, in terms of interactions with ecosystems, since one
of the more perplexing problems is setting limits on the problem area."

Dr. Gartland said he had received a copy of Representative Gore's letter on
May 30, 1984, and had no chance to investigate the question before the working
group meeting. He asked if ASM is likely to sponsor a conference dealing with
deliberate release of plants.

Dr. Tolln said ASM currently is heavily oriented tcwards medical microbiology.
Dr. Clowes said ASM supports conferences through sales of volumes of the pro-
ceedings. He wondered if there is currently enough information available to
produce a volume. Dr. Gottesman thought most available data are in the form
of case studies; those studies could be included in a volume whether they are
relevant or not to pertinent questions. She felt ASM should be contacted to
determine whether ASM is planning a conference and whether the subject matter
of the proposed ASM conference would overlap with the subject matter of the

proposed NIH-USDA workshop.

Dr. Tolin asked the working group to offer suggestions about the type of

information which should be discussed or the questions they would like to

see addressed at the preposed NIH-USDA workshop.

Dr. Sharpies said slight genetic changes can alter significantly the inpact

of an organism on the environment. She pointed to the single gene changes
which occur in pesticide and antibiotic resistance. She felt these types of

questions should be considered.
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Dr. Fedoroff said the modification of crop plants through use of the recombinant

CNA technique is comparable to introducing new lines developed through standard

agricultural breeding techniques. Dr. Gottesman suggested breeders should at

the workshop present information about the effect of introducing new lines

developed through standard breeding techniques.

Dr. Scandalios said he would like to see a presentation on the effect of the

introduction of soybeans to the U.S. He felt this discussion would offer

insight on the ecological effects of the introduction of cultivated crcp plants.

Dr. Scandalios thought the question of what effect a one gene modification might
have on higher plants could be addressed by examining the history of the use of
the male sterile characteristic in com. Dr. Fedoroff said a blight pathogen
became epidemic on com possessing the male sterile trait. She thought this
type of event was one of the "worst case scenarios" for higher plants, however,
this development was due to the agronanic practice of monoculture. Dr. Lacy
said agricultural practices have a great influence on agricultural ecology. He
said monoculture, \shich is economically effective, affects the types of pathogens
which develop and the ecology as a whole. Dr. Pirone said monoculture of male
sterile com resulted in selection frcm the natural pathogen population of a
variant highly virulent for corn with that characteristic. He said this type
of occurrence is a fact of life in agriculture and keeps the plant breeders
occupied. He did not think plants modified by recombinant DNA technology would
present problems different frcm those already present in agriculture. He said
he would ask the workshop to address the question, "Hew would genetically
engineered plants differ frcm other plants?"

Dr. Pirone felt the characteristics of plants developed by standard breeding
techniques were far less predictable than those developed using reccmbinant
DNA techniques.

Dr. Sharpies said the reccmbinant ENA technique could introduce characteristics
into plants which might not otherwise acquire them. She wondered if events
such as transfer of the characteristic to other organisms, perhaps by the
transfer of the reccmbinant vector, would be a concern.

Dr. Scandalios suggested workshop speakers might present information on the
characteristics and behavior of plants modified using standard breeding
techniques; individuals having ecological concerns should also participate in
order to fully examine the issues. Dr. Gottesman agreed and said the workshop
could contrast the questions posed by Dr. Sharpies with the experience of
individuals associated with traditional plant breeding. She thought the pro-
posed workshop should be structured as the Pasadena workshop was structured,
i.e. , the limits of concern should be defined. She did not think papers and
formal presentations were desirable, rather discussion and exchange should be
facilitated.

Dr. Gottesman felt the workshop should attempt to ccme up with some calculations.
She said this had been done at the Pasadena workshop and proved very useful and
helpful

.
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Dr. Gottesman pointed out that traditional breeding technologies can introduce
genes frcm distant species into plants; for example, mammalian genes cannot be
introduced into plants through traditional plant breeding but can be introduced
using reccmbinant DNA techniques. She thought this topic might be worth
discussing at the NIH-USDA workshop. She thought the conference should also
address questions such as: How relevant are single gene changes in plants?
Can gene movement or transfer into the environment occur? If it occurred,
would this be a serious concern?

Dr. Arntzen wondered if this meeting should be geared to a particular audience.
Dr. Miller said NIH workshops were held to help the RAC in its deliberations.
The conclusions, however, have been used by scientific specialists, by the
legal profession, by government policy-makers, by the press, and by the public.
He did not feel the meeting should be geared to any particular audience.

Dr. Tolin asked if the working group thought the scope of the workshop should
be limited to plants. The working group agreed that the scope should include
plants and plant associated microorganisms. Dr. Tolin asked Dr. Betz of the
EPA Office of Pesticides Programs (OPP) if examples of biorational pesticide
use would help facilitate understanding. Dr. Betz agreed that use of microbial
pest control agents could be discussed in the workshop program.

Dr. Arntzen suggested that an economist who could describe the impact of genetic
technologies on agriculture should be invited to participate in the workshop.
Dr. Fedoroff suggested that an individual with expertise in microbial ecology
be invited to participate.

DEVELOPMENT OF GUIDANCE FOR EXPERIMENTS INVOLVING FIELD TESTING OF MICROORGANISMS

Dr. McGarrity asked the working group to begin discussing develcpment of a guidance
document for field testing of microorganisms.

Dr. Fedoroff suggested a microbial ecologist be added to the working group for

this project. Dr. Vidaver pointed out that many current members of the working
group have experience with plant pathogens and, thus, with microbial ecology.
Dr. Gottesman agreed but pointed out that questions persist about the proposal
to field test ice nucleation bacteria in spite of the fact that the modification
is minor. She felt the mathematics of these types of procedures should be
examined in detail to address questions such as: Hew many organisms are needed
to impinge on an environment? How do numbers affect persistence and the ability
to grow? How does number modulate the effects? She felt a specialist who could
provide this type of expertise would be a valuable addition to the working
group.

Dr. Gottesman felt RAC needed a document which would elucidate the parameters
used to distinguish between trivial and non-trivial questions. The document
should provide flexibility by providing guidance. Dr. Gottesman felt RAC and
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its working groups should not be pressed into making a full scale review of

trivial modifications.

Dr. Gottesman said experiments involving plants can be placed in either of two

categories; the applications are either covered by Appendix L or must be reviewed
on a case-by-case basis by RAC. She asked if such a distinction could be made
for microorganisms.

Dr. McGarrity suggested a checklist might be generated. He said lawyers, vho
do not know the science, like to see checklists. Dr. Amtzen agreed that a

checklist might be developed. He suggested proposals involving denitrifying
bacteria might be approached in this way.

Dr. Gottesman said the working group should decide how specific a checklist
should be; it will be difficult obtaining specific answers to all questions
simply because all questions may not be equally applicable in all cases.

Dr. Fedoroff suggested data on water habitats as well as on soil habitats
might be pertinent in a review of microorganisms.

Dr. Hollander called the attention of the working group to the EPA document
distributed earlier in the meeting (Attachment III). Dr. Rissler said the docu-
ment lists the questions which might be asked concerning the characteristics of
organisms. She felt there is a limit to the number of questions vhich can be
asked.

Dr. Fedoroff asked how the EPA document had been developed . Dr. Hollander
replied that the document had been generated by EPA staff. Dr. Fedoroff asked
Dr. Hollander if EPA has requested a group of scientific experts to review the
document. Dr. Hollander replied that EPA has not yet requested expert review on
this document but would do so. Dr. Hollander said she hoped the working group
would offer EPA its evaluation of the document.

Dr. Fedoroff asked why EPA was soliciting working group evaluation of the
document. Dr. Tolin said EPA has agreed to abide by the NIH Guidelines; EPA
is abiding by that agreement in coning to RAC for RAC advice and aid in drafting
EPA documents involving reccmbinant DNA.

Dr. Gottesman moved that each member the working group should respond indivi-
dually to the EPA document; a subgroup of the working group would write a
draft document concerning guidance for experiments involving field testing
of microorganisms. The smaller group might use those portions of the EPA
document which are useful. Dr. Amtzen seconded the motion. Dr. Scandalios
asked the EPA representatives if they were comfortable with such a suggestion.
They replied that they were comfortable with such a process. By a vote of
twelve in favor, none opposed, and no abstentions, the working group accepted
the motion.

Dr. Gottesman then moved to adjourn. Dr. Fedoroff seconded the motion, arri it
was unanimously approved. Dr. McGarrity adjourned the meeting at 3:15 p.m.
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Respectively submitted,

XJn^'UUv. f^li

Elizabeth Milewski, Ph.D.
Rapporteur
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Proposed Guidelines for Submission Under Appendix L.

Appendix L of the Guidelines specifies oonditions under which certain
plants may be approved for "release into the environment" including field
tests. Experiments in this category cannot be initiated without submission
of relevant information on the proposed experiments to NIH, review by the
RAC Plant Working Group, and specific approval by NIH.

A RAC Working Group las now prepared draft submission guidelines for indi-
viduals preparing proposals under Appendix L of the Guidelines. This
proposed guidance is as follows

:

"
Iterre for Consideration to be Included in Proposal Submissions Under
Appendix L .

"These annotated items were presented for consideration by prospective
proposal submitters to facilitate the process of approval. The Working
Group has found that the proposals so far submitted for their considera-
tion have emitted information that is considered minimal and essential
for their approval . Basically, the group would like to see detailed
objectives, materials, and methods, including methodology for monitoring
the experiments, and expected results. At a minimum summary data
should be sufcmitted to support the proposal. A check list of detailed
requirements should include, but is not limited to:

"A. Description of Plant Materials.

"1. Give common and scientific names of plants and cultivars, if
appropriate. 'Tomato plants will be inoculated' is insufficient.

"2. If appropriate, give data or information on the relative
homogeneity of the plant cultivar , and specific genetic
markers the cultivar is known to possess.

"B. Vectors and Method of Introduction.

"1. Describe the cloned DMA segment and its expression in the
new host.

"2. Give the method(s) by vhich the proposed ENA vector will
be or has been constructed. Diagrams are very helpful and
may be necessary for adequate understanding of the construct.
Explain the advantages (and disadvantage(s) , if appropriate)
of your vectors, if other candidate vectors could be
considered.

"3. If microorganisms are used to introduce vectors or are
vectors themselves, indicate how they compare with wild-type
strains. If disabled pathogens are used to transmit the
vector, indicate measures that will most likely prevent
these microorganisms from regaining or acquiring pathogenic
potential. If the vector is likely to survive independently
of the hosts, refer to this possibility, and provide any avail-
able data to assess the probability of such transfer to likely
organisms.
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"4. If micrcorganisms are used to introduce vectors, the assessment
of subsequent absence of the microorganisms should be specified.
Indicate the means of strain Identification and retrieval

.

M
C. Characteristics and Monitoring of Plants.

"1. Provide data frcm greenhouse and/or growth chanter studies
under simulated field conditions to support prospective field
studies. Data should include morphological data for at least
two generations of plants.

Specify plant monitoring procedures; frequency; types of data
to be obtained, including leaf, seed, fruit, or
root characteristics.

"2. Provide data for field plot design on the following:

"a. total area;

"b. location: where, hew many;

"c. plot design: replication, row spacing, planting,

border rows , etc .

;

"d. name cultivar(s) , if appropriate;

"e. specify plant monitoring procedures: frequency;

types of data to be obtained, including leaf,

seed, fruit, or root characteristics ; abnormalities,

such as diseases; insect population monitoring;

collection of meteorological data, etc.; types of
data to be sought, such as yield, resistance to

stress, lodging, etc.;

"f. specify monitoring of the vector and/or introduced

DMA; and

"g. specify access and security measures."
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A
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON D.C. 20460

SUBJECT: Request for Working Group Comments on an EPA Draft
Document: "Points To Consider In The Preparation Of
TSCA Premanufacture Notices For Genetically Engineered
M icroorgan isms

"

TO :

FROM :

Gerard J. McGarrity, Ph.D.
Chair, Recombinant DNA Advisory Committee

Working Group on Release into the Environment

John R. Fowle , III. Ph.D.
Environmental Protection Agency^ '

Representative to the Working Group

EPA would appreciate any comments by the Environmental
Release Working Group representatives on the attached draft
document. This material was modelled after the FDA approach of
providing general guidance to drug manufacturers, in the form of
"points to consider." Its purpose is to provide broad points to
consider in preparing premanufacture notices for genetically
engineered organisms which may be reviewed under the Toxic
Substances Control Act. It is intended to be used flexibly and
to evolve over time. Thus, EPA's purpose in developing this
guidance is similar to an immediate goal of this Working Group,
that is, to develop general guidelines for evaluating genetically
engineered organisms proposed for release into the environment.
In addition to soliciting your help and comments on this draft,
we hope that it may be useful to the Working Group's efforts.

The Agency intends to solicit wide public comment on a later
draft of this document by publishing it as background material to
EPA's planned Federal Register notice, and perhaps in other
forums which would insure its wide review.

Please note that the attached document is a draft prepared
by the Office of Toxic Substances staff, and should not be
considered an official EPA document.

We hope that it will be of interest and assistance to the
Working Group, and we look forward to your comments.
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ATTACHMENT III OF THE MAY 31, 1984, MEETING OF THE RAC WORKING GROUP

ON RELEASE INTO THE ENVIRONMENT IS A DRAFT VERSION OF THE "POINTS TO

CONSIDER IN THE PREPARATION OF TSCA PREMANUFACTURE NOTICES FOR

GENETICALLY-ENGINEERED MICROORGANISMS." FOR FURTHER INFORMATION,

CONTACT THE ENVIRONMENTAL PROTECTION AGENCY, OFFICE OF TOXIC SUBSTANCES,

TSCA ASSISTANCE OFFICE, ROOM E409, 401 M STREET, S.W. , WASHINGTON, D.C.

20460.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PURLIC HEALTH SERVICE

NATIONAL institutes of health

RECOMBINANT DNA ADVISORY COMMITTEE

MINUTES OF MEETING 1

JUNE 1, 1984

The Recombinant DNA Advisory Ccmmittee (RAC) was convened for its thirtieth
meeting at 9:00 a.m. on June 1, 1984, in Building 31, Conference Roan 6,

National Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland 20205.

Mr. Robert Mitchell (Chair), Attorney at Law in California, presided. In
accordance with Public Law 92-463, the meeting was open to the public fron
9:00 a.m. to 3:30 p.m. The meeting was closed to the public frcm 3:30 p.m.

to 5:25 p.m. for review of proposals involving proprietary information. The
following were present for all or part of the meeting:

Corrmittee members:

Barbara Bowman
Royston Clowes
L. Albert Daloz
Nina Fedoroff
David Friedman
Susan Gottesman
John Harvin
King Holmes

Wolfgang Joklik
Arthur Lardy
Myron Levine
Gerard McGarrity
John McGonigle
Robert McKinney
Robert Mitchell
Thomas Pirone

Fred Rapp
Mark Saginor
John Scandal ios
Frances Sharpies
LeRoy Walters
Pieter Wensink
Anne Witherby
William J. Gartland, Jr.

(Executive Secretary)

A ccrrmittee roster is attached (Attachment I )

.

Ad hoc consultants:

George Lacy, Virginia Polytechnic Institute State University
David Pimentel, . Cornell University
Anne vidaver. University of Nebraska

1The RAC is advisory to the NIH, and its recommendations should not be considered
as final or accepted. NIH action on two of these recommendations was published
in the Federal Register on September 13, 1984 (49 FR 36052). The Office of
Recombinant ENA Activities should be consulted for NIH policy on specific issues.
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Won-voting members:

William Beisel, Department of Defense
tJoward Berman, Veterans Administration
John Cox, Department of Commerce
Jack Fowle, Environmental Protection Agency
Morris Levin, Environmental Protection Agency
Herman Lewis, National Science Foundation
Henry Miller, Food and Drug Administration
Sue Tolin, Department of Agriculture
William Walsh, Department of State

National Institutes of Health staff:

Stanley Barban, NIAID
Manuel Barbeito, OD
Emnett Barkley, OD
Becky Connors, NIAID
Irving Delappe, NIAID
Thomas Flavin, NIAID
Leslie Fink, NICHD
Susan Gerhold, OD
Posalind Gray, OD
Bowen Hosford, OD
John Irwin, OD
Rachel Levinson, OD
Elizabeth Milewski, NIAID
Stanley Nagle, NIAID
Don Ralbovsky, OD
Bernard Talbot, NIAID

Other

Stanley Abramson, Environmental Protection Agency
Joan Alper, Biometric Research Institute
Bonnie Ashbaugh, Industrial Biotechnology Association
Yvonne Baskin, Science Writer
Ralph Benzinger, National Science Foundation
Fred Betz, Environmental Protection Agency
Robert Birhk, Environment Protection Agency
Irene Brandt, Eli Lilly and Company
Winston Brill, Cetus Madison Corporation
Bradley Brockbank, ICF, Inc.

Steve Budiansky, Nature Magazine
Patricia Campbell, Uniformed Services University of the Health Sciences
Margaret Champion, Genetics Institute
Chia Chen, OSHA, Department of Labor
Jeff Christy, Blue Sheet, FDC Reports, Inc.

Michael Cross, New Scientist Magazine
Mary Ellen Curtin
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Ellen Daniel 1, University of California, Berkeley

Charles Eby, Monsanto Company

Gershon Fishbein, Environews, Inc.

John Galet, Schering-Plough Corporation

David Gelfand, Cetus Corporation
Harvey Giss, Litton Bionetics

David Glass, BicTechnica International, Inc.

Alan Goldhammer, Industrial Biotechnology Association
Dan Greenberg, Science and Government Report
Carol Gronbeck, Genentech , Inc.

Marlin Harmon, Tech S Corporation
Zsolt Harsanyi, E. F. Hutton
Judy Hautala, Genex Corporation
Kathleen Henderson, Miles Laboratories, Inc.

Philip Hilts, Washington Post
Ann Hollander, Environmental Protection Agency
Randall Holmes, Uniformed Services University of the Health Sciences
Marian Hunt, Hunt Reporting Company
Evelyn Hurlburt, Johns Hopkins University
Nicholas Seay, Isaksen, Lathrcp, Esch, Hart, and Clark
Dorothy Jessop, Department of Agriculture
Irving Johnson, Eli Lilly and Company
Judy Johnson, Library of Congress
Larry Johnson, AMGen
Mary Jane Johnson, Pall Corporation
Roger Johnson
Chris Joyce, New Scientist Magazine
Alan Kaplan, Attorney
Geoffrey Karny, Finnegan, Henderson, Farabow, Garrett, and Dunner
John Keene, Abbott Laboratories
Lorraine Kershner, Office of Assistant Secretary for Health, HHS
Rihito Kimura, Kennedy Institute
E. L. Korwek, Keller and Heckman Law Offices
Margaret Kriz, Bureau of National Affairs, Inc.
Steve Lawton, Pierson, Ball, and Dowd
Jane MaGee, Agrigenetics
Kenneth Martinez, National Institute for Occupational Safety and Health
Carl Mazza, Environmental Protection Agency
Mary Ellen McCarthy, McGraw-Hill Publications Company
James McCullough, Library of Congress
Kim McDonald, Chronicle of Higher Education
Marylin McDonald, Foundation on Economic Trends
Gerald Mercer, Miles Laboratories, Inc.
Jeffrey Meyer, Cleary, Gottlieb, Steen, and Hamilton
Julie Miller, Science News
Bemie Mlynczak, Monsanto Company
William Muth, Eli Lilly and Company
Robert Nicholas, Committee on Science and Technology, U.S. House of Representatives
Gary Noble, Centers for Disease Control
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Colin Norman, Science Magazine
Jerry Norman, Gist-Brocades Fermentation Industries
Alison O'Brien, Uniformed Services University of the Health Sciences
Vinson Oviatt, World Health Organization
C. V/. Pettinga, Eli Lilly and Canpany
Stephen Pi jar, Food and Drug Administration
Tabitha Powledge, Biotechnology Magazine
Harvey Price, Industrial Biotechnology Association
Jeremy Rifkin, Foundation on Econanic Trends
Monica Riley, American Society for Microbiology
Jane Rissler, Environmental Protection Agency
Marvin Rogul, The Rogul Group
Harold Schmeck, New York Times
Mark Segal, Environmental Protection Agency
James Seligman, Centers for Disease Control
Janet Shoemaker, American Society for Microbiology
Arthur Stem, Environmental Protection Agency
Trevor Suslcw, Advanced Genetic Sciences, Inc.

Laura Tangley, Bioscience
Jeff Trewhitt, McGraw-Hill World News
Lidia Watrud, Monsanto Canpany
James Wu, Hoffmann-LaRoche, Inc.
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I. CALL TO ORDER AND OPENING REMARKS

Mr. Mitchell, Chair, called the meeting of the Reccmbinant DMA Advisory
Ccnmittee (RAC) to order. Mr. Mitchell said the RAC had been convened in
accordance with the April 24, 1984, Federal Register (49 FR 17672) announce-

ment to review those items described in that announcement. Dr. Gartland
informed Mr. Mitchell that a quorum was present.

Mr. Mitchell welcomed six new ccnmittee members : Dr. Barbara Bowman of the
University of Texas; Dr. Thomas Pirone of the University of Kentucky;
Dr. Fred Rapp of the Pennsylvania State University; Dr. Frances Sharpies of
Oak Ridge National Laboratory; Dr. LeRoy Walters of Georgetown University;
and Mrs. Ann Witherby of Boston, Massachusetts.

Mr. Mitchell also welcomed three ad hoc consultants to the RAC: Dr. George
Lacy of Virginia Polytechnic Institute; Dr. David Pimentel of Cornell
University; and Dr. Anne Vidaver of the University of Nebraska.

Mr. Mitchell said in order to move expeditiously on a full agenda he would
recognize individuals in the following order: primary reviewers; other
RAC members ; ad hoc consultants to RAC; non-voting representatives to RAC;
RAC's administrative staff; members of the public who submitted written
documents or comments; and finally other members of the public who wish to
ccmment. Mr. Mitchell suggested members of the public indicate their wish
to be recognized to staff to facilitate the process.

II. MINUTES OF THE FEBRUARY 6, 1984, MEETING

Mr. Daloz said he found the minutes (tab 1166) of the February 6, 1984,
RAC meeting to be in order and moved approval. He also congratulated
Mr. Mitchell, Dr. Gartland, and Dr. Talbot for having conducted a very clear
meeting. Dr. Harvin concurred and seconded the motion.

Dr. McKinney moved that tab 1147, a letter frcm Drs. David Pramer and
Harlyn 0. Halvorson of the American Society for Microbiology (ASM) dealing
with the paper by Drs. Giles and Whitehead [see V. Discussion of Letter
frcm Congressman Gore Including Paper on Reassociation of a Modified
Mycorrhiza with the Host Plant Roots in the minutes of the February 6, 1984,
meeting of the RAC] be appended to the minutes of the February 6, 1984, RAC
meeting. Dr. McKinney felt this letter clarified the major issues and
supported the conclusions drawn by Dr. Fedoroff in her February 6 review of
the Giles and Whitehead paper. Dr. Fedoroff seconded the motion. By a
show of hands the RAC, with no opposed votes, voted to append tab 1147 to
the minutes of the February 6, 1984, meeting.

Dr. Fedoroff requested that her name, vshich had been inadvertently omitted,
be added bo the list of RAC menbers attending the February 6 meeting.
Dr. Walters requested that a typographical error be corrected. Mr. Mitchell
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called for the vote on the motion to approve the minutes of the February 6,

1984, RAC meeting as amended. By a vote of sixteen in favor, none opposed,
and no abstentions, the motion carried.

III. AMENDMENT OF APPENDIX G - PHYSICAL CONTAINMENT

Dr. McKinney explained the history of the proposal (tab 1156/VI, 1171) to
amend Appendix G, Physical Containment , of the Guidelines.

The booklet, Classification of Etiologic Agents on the Basis of Hazard
(U.S. Department of Health, Education, and Welfare, Public Health Service,
Center for Disease Control, Office of Biosafety, Atlanta, Georgia 30333),
has served since 1969 as a general reference for laboratory activities uti-
lizing infectious agents. The fourth edition of that booklet (July 1974)
was incorporated in the 1978 revision of the National Institutes of Health
(NIH) Guidelines for Research Involving Recombinant ENA Molecules and has
since been a part of those Guidelines as Appendix B.

Now an Interagency Working Group constituted by the Centers for Disease
Control (CDC) and the NIH has prepared a new set of guidelines for labora-
tory research with etiologic agents. These new guidelines are entitled
Biosafety in Microbiological and Biomedical Laboratories . The CDC/NIH
guidelines designate four categories of biosafety levels for laboratory
operation: Biosafety Levels 1, 2, 3, and 4. These levels are comparable
to the PI, P2, P3, and P4 containment levels described in the NIH Guidelines
for Research Involving Recombinant DNA Molecules.

The CDC/NIH Interagency Working Group proposed that RAC consider recommending
a revision of the description of the P levels in the NIH Guidelines so that
these descriptions would correspond to the biosafety levels set forth in
the document Biosafety in Microbiological and Biomedical Laboratories .

Dr. McKinney said the P-levels of physical containment described in the NIH
Guidelines were the first clear definitial of practices, procedures, and
facility corditions promulgated for microbiological research. Dr. McKinney
said the P-levels have served well; however, these designations have been
extended into a number of areas where they are inappropriate. Dr. McKinney
felt institution of a common language corresponding to the biosafety levels

set forth in the document Biosafety in Microbiological and Biomedical

Laboratories would aid in eliminating the resultant confusion from these
areas. He anticipated that common language describing biosafety levels

could be implemented in general rmicrobiology laboratories, in recombinant

ENA laboratories, and in laboratories dealing with oncogenic viruses.

Dr. McKinney said the language proposed in the April 24, 1984, Federal

Register would not substantively change Appendix G of the Guidelines.

Dr. Barkley of the NIH Division of Safety said Biosafety Level 2 (BL2)

differs from P2 in six major ways: (1) BL2 specifically gives responsibil-

ity to the laboratory director for establishing a laboratory access policy;

(2) BL2 recognizes the problem of skin contamination; (3) BL2 expands the
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safeguards appropriate for the safe handling of needles and syringes;

(4) BL2 requires a biosafety manual be established to govern actions within

the laboratory; (5) BL2 emphasizes concentration and volume concerns; and

(6) PL? emphasizes the importance of hand washing by requiring a sink in

a BL2 facility.

Dr. Barkley said the preposed Biosafety Level 3 (BL3) differs frem P3 by
three minor modifications: (1) BL3 requires a baseline serum sample frem

people who will work in the BL3 facility be collected and stored; (2) BL3
requires a biosafety manual for governing operations within the facility;
and (3) BL3 requires the laboratory be equipped with self-closing doors.

Dr. McGarrity said the proposal is a very healthy development. He noted
that some "housekeeping" modifications may be required should this proposal
be accepted by the NIH; the proposed language recamending BL1 containment
conditions for exempt experiments under Appendix C differs from the language
of a proposed modification of Appendix C to be discussed later in the
meeting. [See IV. Amendment of Procedures for Scale-Up of Organisms Listed
in Appendix C of these minutes.]

Dr. McGarrity asked Dr. Barkley if the National Cancer Institute (NCI) was
attempting to align language describing conditions for proper handling of
oncogenic viruses with the language of the booklet Biosafety in Microbio-
logical and Biomedical Laboratories . Dr. Barkley replied that an NCI
committee is moving to adept this language and the assessment philosophy
which emphasizes inhalation hazards as the principal parameter for assigning
BL3 containment. Dr. Barkley said it appears the oncogenic viruses will
be placed in the BL2 category because of the absence of substantive evidence
that any of the retroviruses represent an inhalation risk.

Dr. Landy pointed out that at present the NIH Guidelines have no containment
listing assigned for use of oncogenic viruses. He questioned whether RAC
should continue to leave the creation of such a listing to another agency
or develop its own classification for oncogenic viruses.

Dr. McGarrity asked if the language of the proposed Appendix G revision
had been taken in toto from the CDC/NIH booklet. Dr. Barkley replied that
the descriptions in the CDC/NIH document apply specifically to organisms
shown to cause disease in laboratory workers. In the proposed Appendix G
language, the terms "infectious agents" or "etiologic agents" are replaced
by the phrase "organisms that contain recombinant DNA molecules." This
phrase is consistent with the emphasis of the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

Dr. McGarrity referred to the proposed specification in Appendix G-II-A-l-h
for wearing laboratory coats, gowns, or uniforms "to prevent contamination
or soiling of street clothes." He felt a laboratory safety manual should be
more concerned with the prevention of contamination than with soiling of
clothing

.
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Dr. McGarrity noted that Appendix G-II-B-3-a-(l ) refers to "...harvesting
infected tissues from animals or eggs..." while Appendix G-II-C-3-a refers
to "

. . .harvesting of tissues or fluids frcm experimental animals ard
errbryonate eggs...." The word "infected" is not used in Appendix G-II-C-3-a
even though Appendix G-II-B specifications refer to the BL2 level of contain-
ment while Appendix G-II-C specifications refer to the more stringent BL3
containment level. Dr. Barkley said both Appendix G-II-B-3-a-(l ) ard
Appendix G-II-C-3-a should contain the word "infected."

Dr. McGarrity then referred to the language of Appendix G-II-D-2-(l ) which
requires that?

"Laboratory animals involved in experiments requiring BL4 level physical
containment shall be housed either in cages contained in Class III
cabinets or in partial containment caging systems (such as Horsfall
units [11])/ open cages placed in ventilated enclosures, or solid-wall
and -bottom cages placed on holding racks equipped with ultraviolet
irradiation lamps and reflectors that are located in a specially
designed area in which all personnel are required to wear one-piece
positive pressure suits."

Dr. McGarrity said UV irradiation must be regularly monitored to be efficient
and asked if Dr. McKinney could offer seme rationale for the recommendation
for UV irradiation. Dr. McKinney replied that Appendix G-II-D-2-(l ) refers
to a high containment BL4 facility where critical attention is paid to moni-
toring. He said a number of studies demonstrate the efficacy of UV lamps
attached to animal racks for minimizing aerosol exposure within animal
facilities

.

Dr. Rapp regretted the departure frcm the P designations. He said it is
easy for ccnmittees to change the Guidelines to the BL designations; but the
P designations are new part of a tradition and will undoubtedly continue to
be used. Dr. Barkley agreed that the P designations will probably be refer-
enced for many years. He thought, however, that commonality of language
and substance in laboratory biosafety designations is an important goal.

Dr. Rapp asked if "chewing" is considered to be "eating." He also asked

if self-closing doors could be spring-loaded or if they had to be electrical.
Dr. Barkley responded that "chewing" is defined as "eating;" the emphasis
is on keeping things out of the mouth. Dr. Barkley said the requirement
for self-closing doors may be met by spring-loaded devices.

Dr. McKinney referred the RAC to a letter frcm Mr. C. Searle Wadley and
Dr. John H. Keene of Abbott Laboratories (tab 1171). Dr. McKinney said
this letter expressed concern that seme language in the Guidelines may be
confusing and suggested language be added to Section III-D-4 to emphasize
the need for appropriate containment for exempt experiments. The letter
suggested exempt experiments "be performed at the appropriate biosafety
level for the host or recombinant organism (for biosafety levels see

Biosafety in Microbiological and Biomedical Laboratories )
.
" Dr. McKinney
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said there may be potential for confusion in the Guidelines because

Appendix A and Appendix C both list organisms "exempt" from the Guidelines.

To address this concern Dr. McKinney suggested the word "exemptions" in

Appendix A be replaced with the word "exclusions." Mr. Mitchell suggested

such a modification in the Guidelines as well as that proposed in tab

1171 would have to be published in the Federal Register for 30 days of
public cament. Dr. McKinney agreed this issue would be better discussed

at a future RAC meeting.

Dr. McKinney moved adoption of the proposal to amend Appendix G.

Dr. McGarrity seconded the motion. By a vote of twenty in favor, none
opposed, and no abstentions, the motion was carried.

IV. AMENDMENT OF PROCEDURES FOR SCALE-UP OF ORGANISMS LISTED IN APPENDIX C

Dr. McKinney introduced the proposal (tab 1156/1, 1154, 1163, 1173, 1174)
to modify procedures for large-scale operations involving organisms
listed in Appendix C. He said the proposed amendment has a lengthy and
complicated history.

In May 1983, Dr. Irving S. Johnson of Eli Lilly and Company proposed that
procedures be modified for experiments involving more than 10 liters of
culture of "exempt" organisms listed in Appendix C of the NIH Guidelines
for Research Involving Recombinant DNA Molecules. In September 1983,

Dr. Max Marsh of Lilly Research Laboratories offered an alternate modifica-
tion of Appendix C and requested it be referred to the RAC Large-Scale
Review Working Group. The proposals were reviewed by the RAC at its

September 19, 1983, meeting and referred to the Large-Scale Review Working
Group. The Large-Scale Review Working Group met on February 7, 1984.

After evaluating data and discussing the issues, the Large-Scale Review
Working Group proposed the following modifications to the Guidelines:

(1) In Appendix K-II-D of Appendix K-II, Pl-LS Level , the word
"minimize" would be substituted for "prevent." Appendix K-II-D
would read as follows:

"Appendix K-II-D. Exhaust gases removed from a closed system or
(Other primary containment shall be treated by filters which have
efficiencies equivalent to HEPA filters or by other equivalent
procedures (e.g., incineration) to minimize the release of viable
organisms containing recombinant DNA molecules to the environment."

(2) The second paragraph of Appendix C-II, Experiments Involving E. coli
K-12 Host-Vector Systems ? Appendix C-III, Experiments Involving
Saccharcmyces cerevisiae Host-Vector Systems ; and Appendix C-IV,

Experiments Involving Bacillus subtilis Host-Vector Systems ; would
be modified to read as follows:

"For these exempt laboratory experiments, PI physical containment
conditions are recommended."
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(3) A paragraph would be added following the second paragraph of
Appendix C-II, Appendix C-III, and Appendix C-IV. That paragraph
would read as follows:

"For large-scale fermentation experiments Pl-LS physical contain-
ment conditions are recommended. However, following review by
the IBC of appropriate data for a particular host-vector system,
seme latitude in the application of Pl-LS requirements as out-
lined in Appendix K-II^A through K-II-F is permitted."

(4) A reference to Appendix C would be added to the fourth sentence of
Appendix K-I, Selection of Physical Containment Levels . That
sentence would read as follows:

"The Pl-LS level of physical containment is required for large-
scale research or production of viable organisms containing
recombinant ENA molecules which require PI containment at the
laboratory scale (See Appendix C)."

As a possible substitute, NIH staff proposed an alternate modification of
Appendix K-I, Selection of Physical Containment Levels ; the NIH staff alter-
native was published for comment m the April 24, 1984, Federal Register
notice with the working group recarmendations . In the NIH staff alternate
modification the following sentence would be added following the fourth
sentence of Appendix K-I , Selection of Physical Containment Levels :

"(The Pl-LS level of physical containment is recommended for large-scale
research or production of viable organisms for which PI is reccrrmended

at the laboratory scale such as those described in Appendix C.
)

"

Dr. McKinney said the working group proposal offers seme flexibility in
application while requiring Institutional Biosafety Committee (IBC)

oversight.

Dr. McGarrity concurred with Dr. McKinney's remarks. He said that while he
had not supported Dr. Johnson's original proposal, he was comfortable with
the language and intent of the working group proposal . He noted that

although the guidelines on laboratory scale experiments have been revised

several times, the large-scale procedures in Appendix K have experienced no

major revisions.

Dr. Wensink said he preferred the alternative language offered by NIH staff

to the working group language offered in item four. He suggested seme other

word be substituted for the word "experiments" in the third item of the

working group proposal as these modifications refer not only to experiments

but also to production procedures.

In addition. Dr. Wens ink suggested the language of the third item of the

proposal be modified as follows:
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"For large-scale, e.g. greater than 10 liters of culture, fermentation

of these host-vector systems, Pl-LS physical containment conditions
are recanmended. These fermentations require prior IBC review and
approval. FoHewing review by the IBC of appropriate data for the
particular host-vector system, the IBC may permit more latitude in the
application of Pl-LS requirements as outlined in Appendix K-II-A
through K-II-F."

Dr. Wensink suggested he would offer a motion concerning these proposed
alterations. Mr. Mitchell asked Dr. Wensink if he would wait until all

ccmmsnts on the proposal had been heard before offering a motion.

Dr. McKinney felt the word "experiments" could be applied to large-scale
systems; he felt this word captured the intent of the Guidelines.
Dr. Wensink said he was suggesting the word "fermentations" be substituted
for "experiments" but he could appreciate Dr. McKinney's opinion.

Dr. Miller of the Food and Drug Administration (FDA) said FDA has a great
deal of experience with the oversight of large-scale fermentations. He
said FDA endorses the proposed amendments as they clarify the NIH Guide-
lines and cure consistent with FDA's goal of establishing flexible standards.

Dr. McKinney said he would proceed by offering a separate motion on each
proposed item of the working group proposal. He moved acceptance of item
one of the proposal. Dr. Wensink seconded the motion.

By a vote of twenty in favor, none opposed, and no abstentions, the motion
carried.

Dr. Wensink moved RAC accept the alternative NIH staff language of item
four of the proposed amendment. Dr. McKinney seconded the motion.

By a vote of twenty in favor, none opposed, and no abstentions, the motion
was carried.

Dr. Wensink said he would drop his suggestion to eliminate the word
"experiment" in item three. Instead, he moved acceptance of itans two and
three with the proviso that the language of the fifth paragraph of Appen-
dices C-II, C-III, and C-IV be moved to proposed item three. The language
of Appendices C-II, C-III, and C-IV reads as follows:

"Large-scale experiments (e.g., more than 10 liters of culture) require
prior IBC review and approval (See Section III-B-5)."

Dr. Talbot pointed out that the status of the requirement for IBC review
of large-scale procedures would be unclear under Dr. Wensink 's proposed
modification since Dr. Wensink proposes to move this paragraph frem the
exceptions to exemptions section into the exemptions section. Dr. Talbot
preferred the language proposed by the Large-Scale Review Working Group.
Dr. Wensink agreed to drop his proposed modification. He moved acceptance
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of the proposed language of items two and three as published in the April 24,
1984, Federal Register announcement. Dr. McKinney seconded the motion.

The RAC approved the motion to accept items two ard three as published in
the April 24, 1984, Federal Register by a vote of twenty-one in favor, none
opposed, and no abstentions.

Dr. Landy said he wished to comment for the record; he felt IBC review and
approval should not be required for large-scale experiments involving the
organisms listed in Appendix C.

V. PROPOSED GUIDELINES FOR SUBMISSION UNDER APPENDIX L

Dr. McGarrity offered seme background information on the preposed guidelines
(tabs 1156/III, 1164, 1168) for submissions under Appendix L of the NIH
Guidelines. Appendix L, Release into the Enviraiment of Certain Plants ,

specifies conditions under which certain plants may be approved for release
into the environment.

Dr. McGarrity said prcposals involving release into the environment of
plants not covered by Appendix L would be reviewed under Section III-A-2
of the NIH Guidelines. These prcposals would be subject to review and
approval by the IBC, the full RAC, and NIH.

Dr. McGarrity said RAC recognized the need for some standardized format for
submission of "relevant information under Appendix L. " The Plant Working
Group, therefore, developed a draft guidance document for investigators
submitting proposals under Appendix L. The draft document was submitted
to the RAC for its consideration at the February 6, 1984, meeting and
ccrrments at that meeting suggested the document should specify additional
information requirements . In response, the RAC Working Group on Release
into the Environment met on April 9, 1984, to consider further information
requirements for submission under Appendix L. The working group modified
the draft document Vthich was then published for public carment in the
April 24, 1984, Federal Register (49 FR 17672). The document was again
reviewed and modified by the Working Group on Release into the Environment
at its May 31, 1984, meeting.

Dr. McGarrity said this modified document entitled Preposed Guidelines for
Submissions under Appendix L (distributed at the RAC meeting) deeds only
with plants covered by Appendix L. The document does not address other
plants or microorganisms. A similar document addressing field testing of
microorganisms will be drafted in the future.

Dr. McGarrity said data requirements in the document are divided into
three major informational areas: (1) a description of the plant materials;

(2) information regarding the vector and the method of introduction into
the plant; ard (3) characteristics and monitoring of the plants in the
greenhouse and grewth chamber and under field conditions.
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Dr. McGarrity said the guidance document represents a significant develop-
ment in improving submission of information for experiments involving

field testing of plants containing reccxribinant DNA. He said the guidance
document specifies standard information requirements and at the same time
can be modified as the technology develops and evolves. Dr. McGarrity
said the proposals submitted in accordance with this guidance will undergo
a case-by-case review as it would be very difficult if not impossible to

devise a standard checklist containing every parameter involved in
environmental release applications.

Dr. Clowes added that the document developed at the May 31, 1984, meeting
of the Working Group on Release into the Environment does not differ
substantively from the document which appeared in the April 24, 1984,
Federal Register .

Dr. Gottesman said the guidance document should be a document which is

modified as circumstances require; it should not be made part of the NIH
Guidelines

.

Dr. Gottesman felt that although the guidance document referred to experi-
ments under Appendix L, the types of questions posed in the document would
be pertinent to the review of releases involving microorganisms or other
plants. Dr. Lacy agreed.

Dr. McKinney said formulating concrete inflexible rules is a gross error
as RAC operates in a dynamic area.

Dr. Tolin, the U.S. Department of Agriculture (USDA) liaison representative
to RAC and a member of the Working Group on Release into the Environment,
said the language of the guidance document is consistent with USDA ' s role
in the release of plants. She said USDA will continue to work with RAC
in the evolution of this guidance.

Dr. Pimentel said the document is very good. He suggested that other animal
population monitoring also be added to item C-2-d which discusses monitoring
of insect populations and disease.

Mr. Mitchell noted that at the last RAC meeting. Dr. Martin Alexander had
raised seme points; he asked Dr. McGarrity if these points had been discussed
by the working group. Dr. McGarrity replied that Dr. Alexander's comments
were discussed both at the April 9 and May 31, 1984, working group meetings.

Mr. Mitchell recognized Mr. Jeremy Rifkin. Mr. Rifkin said he agreed the
guidance document was a very good beginning. He said that "there should be
some minimum standards and methodology and protocol to look over deliberate
release experiments .

"

Mr. Rifkin said he had learned frem Dr. McGarrity' s presentation the working
group would broaden its scope to deal with microorganisms. He said:
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"...it seems to me that it'd be appropriate to develop criteria across
the board with a universal standard dealing with both plant release
and microbes."

Mr. Rifkin said "I'm confused about a few things and I'd like some clarifi-
cation." He noted the working group had stated that "the proposals so far
submitted for their consideration have emitted information that is considered
minimal and essential...."

Mr. Rifkin said:

"...what concerns me for today is the proposals this afternoon. One
deals with a plant release into the environment and one deals with a
microorganism. If it's true what this working group is saying, that
the minimum standards—the minimum and essential standards—have not
yet been developed to consider proposals and approval of proposals,
then I find it hard-pressed to understand how two proposals can be
calling up today, one for plant release and one for a microorganism,
that have not been subjected to those minimum standards."

Mr. Mitchell suggested Mr. Rifkin's comments were out of order at this time
and would be more appropriate when the two proposals were considered in the
afternoon.

Mr. Rifkin asked when "the overall standards and procedures and protocols
for inicroorganisms" will be submitted to the RAC for its review and approval.
Dr. McGarrity said the "guidance document" for microorganisms was in a
preliminary stage, but no definite time schedule could be given.

Dr. Gottesman said Mr. Rifkin confused RAC's ability to review a proposal
with the concept of a guidance document for submitters which tells an investi-
gator caning to RAC with a proposal the type of information to submit. With-
out such guidance, an investigator might overlook information RAC considers

important; and RAC may have to send the proposal back to the investigator for

rrore information. Dr. Gottesman said RAC has followed this later procedure in

evaluating proposals and will continue to do so if it is not satisfied with

the information submitted to it. Dr. Gottesman said in no situation has RAC

voted approval of a project without concluding it had adequate information.

Dr. McKinney agreed, citing a number of instances when requests were returned

to the submitter for additional data.

Mr. Rifkin asked one additional question. He said:

"Assuming that the committee votes in favor of these recommendations

this morning and assuming it's approved by the Director of the National

Institutes of Health, was there any discussion in the meetings, or

perhaps seme discussion new, about whether it would be appropriate to

wait until there is a formal approval by the NIH before considering

proposals that would fall under this? What I’m very concerned about

is the wording, and maybe someone can clarify it, that said that the

proposals—and I assume all of them—submitted so far to the group
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have emitted information that is considered minimum and essential for

their approval, and if that's the case I'm wondering if there's been
any discussion as to whether this should proceed by a vote and by the
Director okaying it before proposals caning up to the RAC are being
considered?"

Dr. Gottesman replied that Mr. Rifkin was misconstruing the statement about
emitted information. What this statement referred to is that the earliest
submissions did not contain as much data as the Plant Working Group would
like. It asked for more data; it got the data. It considered those pro-
posals only after the data were supplied and that continues to happen in

the review process. The guidance document for future submissions should
in no way inhibit the review of individual proposals already submitted.

Dr. Gottesman moved that RAC accept the guidance document as a working docu-
ment for investigators preparing submissions under Appendix L. Dr. Fedoroff
seconded the motion.

Dr. McKinney asked why the phrase "if feasible" was included in the language
of item C—1 • He suggested the words "as appropriate" be substituted for "if
feasible." Dr. McGarrity replied that this language was included because if
an investigator were studying plants having a long generation cycle such as
pine trees and had to follow the requirenent for collecting data for two
generations, the investigator would start the experiment as a graduate
student and complete it well beyond Social Security age. The phrase "if
feasible" was incorporated to provide flexibility in this respect.

Dr. McKinney replied that the words "as appropriate" met these concerns
more appropriately than the words "if feasible." In his interpretation,
"if feasible" suggests that if an institution does not have the in-house
capability to generate the requisite information they can forget about it.
He suggested the motion be amended to substitute the words "as appropriate"
for the words "if feasible." Dr. Gottesman accepted Dr. McKinney's sugges-
tion to amend the language as did the seconder of the motion, Dr. Fedoroff.

Dr. Walters suggested the language of the guidance document be published
as information in the Federal Register .

Dr. Pimentel suggested the language of items C-2-d be amended to mention
monitoring of animals and to read as follows:

"d. specify plant monitoring procedures: frequency; types of data to
be obtained, including leaf, seed, fruit, or root characteristics;
disease, insect and other animal population monitoring;"

Drs. Gottesman and Fedoroff said they would accept Dr. Pimentel's sugges-
tion as they saw this document as a working guidance document for submitters
under Appendix L. If animal population monitoring is appropriate for a
particular experiment the investigator should submit plans for such
monitoring. If on the other hand it is irrelevant, the investigator need
not develop such plans.
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Dr. Sharpies suggested the term "proposed guidance" be substituted for the
word "guidelines" in the title so the guidance document would not be confused
with the NIH Guidelines for Research Involving Recombinant ENA Molecules.

Dr. Miller said the guidance document is analogous to a FEA document entitled
Points to Consider in the Production and Manufacture of Pharmaceuticals Using
Recombinant ENA Technology . He suggested the term "Points to Consider"
has no regulatory connotation and might be an appropriate title for the
guidance document. Dr. Gottesman accepted Dr. Miller's suggestion as did
Dr. Fedoroff.

Dr. McKinney suggested the word "requirements" be changed in the last
sentence of paragraph two. Dr. Gottesman amended her motion to change this
sentence to read: "Information to be submitted should include, but not be
limited to:" Dr. Fedoroff agreed.

Dr. Vidaver suggested the term "as appropriate" be added to the language of
item C-2-d as monitoring procedures may not be necessary in every case.

Drs. Gottesman and Fedoroff agreed.

By a vote of twenty-two in favor, none opposed, and no abstentions, the
motion as amended was carried. The document as endorsed by the RAC appears
as Attachment II.

VI. PROPOSAL TO CLONE SHIGA-LIKE TOXIN GENE FROM E. COLI

Dr. Gottesman introduced the proposal (tabs 1153, 1156/11, 1162, 1165,

1168, 1170) of Drs. Alison O'Brien and Randall Holmes of the Uniformed

Services University of the Health Sciences (USUHS) to clone at P3 contain-

ment the Shiga-like toxin gene of coli in JL_ coli K-12 host-vector

systems. Shiga-like toxin has activity similar to the activity of

Shigella dysenteriae toxin.

Dr. Gottesman reviewed the history of the proposal . In their first

submission in September 1982, the investigators proposed to clone the

Shiga-like toxin gene in coli EKl host-vector systems using plasmid,

cosmid, or lambda cloning vectors. In support of their proposal,

Drs. O'Brien ard Holmes offered the following arguments:

(1) Clinical isolates of E. coli have already been demonstrated to

elaborate large amounts of toxin indistinguishable frcm that

produced by Shigella dysenteriae 1 (Shiga). Therefore, the genes

for Shiga-like toxin production are present in the |L_ coli gene

pool found in nature.

(2) Human volunteers fed large numbers of Shigella dysenteriae 1

organisms that produced Shiga toxin but could not colonize the

bowel did not became ill. Therefore, any accidental ingestion of

the organism to be manufactured, a toxin-producing EL_ coli K-12
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strain that cannot colonize the human intestinal tract, would pose

little hazard to man.

(3) Purification of Shiga toxin in several laboratories and Eb_ coli

Shiga-like toxin in the investigators' laboratory has not identi-

fied any excessive risk frcm the aerosolization of toxin that
probably occurs during the process of toxin preparation. In one
laboratory, toxin was isolated frcm 500 liters of culture with
only PI physical containment

.

(4) Shiga toxin is a potent cytotoxin for a subline of HeLa cells (a

human cervical carcinoma tissue culture cell line), but the toxin
has no effect on many other human, monkey, and rodent tissue culture
cells. Therefore, the toxin is quite cell-type specific; and this
limited spectrum of activity suggests that it would be non-toxic
for most cells in the human body.

(5) Contrary to the old literature, Shiga toxin is not a neurotoxin.
By 1955, it was established that the paralysis observed in rabbits
and mice (but not monkeys, guinea pigs, hamsters, or rats) vhen
toxin is given intravenously is a reflection of the effect of
toxin on the endothelium of small blood vessels, not a direct
effect on nerve cells.

This first submission was summarized in the Federal Register of
September 22, 1982 (47 FR 41924).

One comment on a related issue was received during the comment period.
Dr. K. N. Timrnis of the Universite de Geneva suggested that the NIH
Guidelines for Research Involving Recombinant DNA Molecules as they
relate to the cloning of the Shiga toxin gene be revised. Dr. Tirrmis

argued that Shigella and Escherichia are closely related, and that the
NIH recognizes the high degree of relatedness by including these tvo
genera in Sublist A, Appendix A, of the NIH Guidelines. Dr. Timrnis argued,
therefore, that no NIH review should be required (as new specified by
Section III-A and Appendix F) vhen the Shiga toxin gene is to be cloned in
E. coli K-12.

The RAC discussed the request submitted by Dr. O'Brien at the October 25,

1982, meeting. The carmittee, by a vote of twelve in favor, none opposed,
and one abstention, recommended that the initial experiments be performed
under P4 4- EK1 containment conditions. The NIH accepted the RAC's recom-
mendation that P4 + EK1 containment is adequate to contain safely the
experiments proposed by Drs. O'Brien and Holmes and appropriate language
was added to Appendix F of the NIH Guidelines.

In December 1983, Drs. O'Brien and Holmes requested reconsideration of
containment levels in view of information which had recently became
available. They requested approval at the P2 level of physical containment
for the following reasons:
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(1) Epidemiology studies have been performed on over 150 coli
strains isolated from human and animal stools. These have shown
that the majority (80%) of the strains made detectable levels of
Shiga-like toxin. Moreover, four of four substrains of the well-
characterized bacterium Eh_ coli K-12 were shown to make lew levels
of the toxin. Thus, cloning of the Shiga-like toxin gene from
clinical isolates of coli will not involve the introduction of
a "foreign" toxin into the organism.

(2) Production of low levels of Shiga-like toxin was observed in 2 of
15 normal human gut flora Eh_ coli strains from asymptomatic infants.

(3) Strains of Vibrio cholerae and Vibrio parahaemolyticus were tested
and shewn to produce the Shiga-like toxin. Thus, the gene(s) for
Shiga-like toxin are present in naturally occurring isolates of the
family Vibrionaceae and not restricted to the Enterobacteriaceae .

In volunteer studies, some of the strains of \A_ cholerae that
produce Shiga-like toxin did not cause disease. Therefore, the
ability to produce Shiga-like toxin is not equivalent with virulence
in humans challenged by the oral route.

(4) Phages frem two clinical isolates of coli have been shown to
control high-level production of Shiga-like toxin in Eh_ coli K-12
host strains by phage conversion. Thus, either the structural
gene(s) for the Shiga-like toxin or regulatory genes that control
high-level production of the toxin are present on wild-type phages
from clinical isolates of coli . In this sense, "cloning" of

genes that affect production of Shiga-like toxin onto phage gencmes

has already occurred in nature.

In addition, the U.S. Cholera Panel of the National Institute of Allergy

and Infectious Diseases (NIAID) recommended that NIH reconsider the ban:

"...on Shiga toxin cloning experiments in containment facilities other

than P4. This strict requirement will prevent most laboratories

from deleting the Shiga gene frem candidate cholerae and ETBC

vaccine strains. Shiga toxin is new found in many nonpathogenic

E. ooli, including the cannon vector host, E^ coli K-12."

The request for reconsideration was published in the January 5, 1984,

Federal Register (49 FR 696). During the comment period, a letter was

received frem Dr. Werner Arber, the chairman of the Swiss Carmission for

Experimental Genetics, which is in charge of questions related to research

involving recombinant DNA molecules. Dr. Arber wrote that a Swiss ad hoc

committee of experts requested by the Commission for Experimental Genetics

had reviewed propposed research involving cloning of the Shiga toxin gene

in an E. coli host-vector system. Dr. Arber wrote this committee had

concluded that:
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"Work with recombinant DNA could not be expected to present a more

severe biohazard than work with the natural pathogens ... recent
investigations had shewn that a number of bacterial strains related
to Shigella , in particular _Eh_ coli strains, carried genes homologous
to the gene for Shiga toxin. . .although Shigellosis is a serious
disease, it does not represent a serious danger for an epidemic."

A letter from Dr. Kenneth Tirnnis of the Universite de Geneve said:

"An ad hoc committee of medical microbiologists specifically constituted
in Switzerland to evaluate the possible danger of cloning in Eh_ coli
K12 the gene for Shiga toxin, concluded that the experiment represented
no greater danger than did work on Shigella itself and, as a result,
recommended P2/EK1 containment conditions.... A different committee
of medical microbiologists set up for the same purpose in Western
Germany arrived at precisely the same conclusion."

The RAC reviewed the proposal of Drs. O’Brien and Holmes at the February 6,

1984, meeting. By a vote of nine in favor, five opposed, and four absten-
tions, the RAC recommended that Drs. O'Brien and Holmes and ccworkers be
allowed to proceed with cloning the gene for Shiga-like toxin under P2
physical containment conditions in fh_ coli K-12, restricted to using EK2
plasmid vectors, commencing first with the use of pBR325 and pBR322 and
proceeding to other EK2 plasmid vectors only if those are unsatisfactory.

By a vote of eight in favor, four opposed, and five abstentions, the RAC
passed the same motion but with the names of the investigators deleted
from the motion.

It has been the practice of NIH net to accept RAC recommendations that do
not indicate a clear consensus. Accordingly, NIH did not accept the RAC
recommendations offered at the February 6, 1984, meeting. The investigators
have approval, however, to conduct these experiments at the P4 level of
containment under their previous permission which appears in the Guidelines
(48 FR 24569) under Appendix F-IV-H.

In a letter dated April 4, 1984, Drs. O'Brien and Holmes asked the RAC
to address the following specific issues:

(1) That the containment condition required for cloning of the intact
structural gene(s) for Shiga-like toxin coli into Eh_ coli K-12
be reduced frcm P4 + EK1 to P3 + EK1

.

(2) If the investigators are successful in cloning the structural
gene(s) for Shiga-like toxin and if they can document that the
amount of toxin produced by the clones is no greater than the
amount made by highly toxinogenic clinical isolates of ooli
(i.e., approximately 10^ 50% cytotoxic doses/mg protein in cell
lysates and 10^ 50% cytotoxic doses/ml in culture supernatants
when bacteria are grown in iron-depleted glucose syncase media).
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they request permission to remove such clones frcm the original
containment conditions and to perform subsequent work with them
under PI + EKl conditions.

(3) If they can identify nontoxinogenic fragments of the structural
gene(s) for Shiga-like toxin, the investigators request permission
to:

(a) Remove any such cloned nontoxic fragments (generated
during the search for clones that contain intact toxin
structural genes) frcm the original containment conditions
to work with them under PI + EKl conditions; and

(b) Directly clone any such nontoxic fragments into ooli K-12
under PI + EKl conditions.

(4) If the structural gene for Shiga-like toxin is shown to be present
in a specific bacteriophage genome and its physical location is
determined, then they request permission to:

(a) Remove from the original containment conditions any clones of
fragments of phage gencme (generated during the process of
obtaining cloned toxin structural genes) that do not correspond
to toxin structural genes and to work with them under PI + EKl
conditions; and

(b) Directly clone any fragments of the phage gencme that do not
correspond to toxin structural genes into coli K-12 under
PI + EKl conditions.

(5) If in future experiments the investigator can isolate nontoxino-
genic alleles of the structural gene(s) for Shiga-like toxin by

transposon mediated mutagenesis (insertions! inactivation) or by
chemical mutagenesis, they request permission to clone these
nontoxinogenic alleles of the toxin structural gene(s) into Jk_ coli

K-12 under Pi + EKl conditions.

Dr. O'Brien and coworkers supplied additional data in support of these

requests

.

Dr. Gottesman said that at the February 6, 1984, RAC meeting, she had voted

against the motion to lower containment frcm P4 to P2 because she felt

certain questions had not been fully addressed. Her perception of the

sentiment of the carrmittee at that meeting, however, was that RAC overwhelm-

ingly favored the motion in spite of the split vote. She felt the split

vote partially reflected a disagreement over whether the motion should

provide an exclusive approval for Dr. O'Brien's group.

Dr. Gottesman said subsequent to the February 6 RAC meeting, Dr. O'Brien

had submitted a revised proposal on April 4 and that NIH had convened the
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RAC Working Group on Toxins on May 11, 1984, to review the new proposal in

the light of available scientific data on Shiga toxin. Dr. Gottesman
said a great deal of discussion occurred at the working group meeting.

This discussion clarified the scientific issues and resulted in working
group reccmrendations to RAC on Dr. O'Brien's April 4, 1984, proposal.

Dr. Gottesrran said these recommendations were unanimously approved by the
working group and represent a consensus between individuals holding very
different points of view. She strongly urged the RAC bo accept the working
group recarmendations

.

Dr. Gottesman said the first request of Dr. O'Brien's April 4 proposal was
to lower containment conditions for cloning the intact structural gene(s)
for Shiga-like toxin of Eh_ coli into coli K-12 frcrn P4 + EK1 to P3 +
EK1. Dr. Gottesman said this proposal was accepted by the Working Group
on Toxins on the basis of two sets of data:

(1) The data generated through experiments with 140 human volunteers
fed Shiga toxin-producing Shigella lacking invasive characteris-
tics. No disease symptoms were observed in 139 individuals; in
one individual, the strain reverte! to an invasive form and the
volunteer developed shigellosis. Since Ej_ coli K-12 neither
adheres nor is invasive, no disease should be caused by coli
K-12 containing the Shiga toxin gene.

(2) The evidence generated by Branham, Dack, and Riggs vhich shows
that large amounts of Shiga toxin instilled directly into monkey
intestinal pouches has no effect.

Dr. Gottesman said that in the worst case scenario, in which all the
E. coli in the human intestine (estimated to be 10^) were expressing the
Shiga toxin gene on a high expression, high copy number plasmid, one
milligram of toxin might be produce! in the huiran gut. This amount is

roughly equivalent to approximately 14,000 lethal doses for humans if the
toxin were to be administered parenteral ly. However, Branham, Dack, and
Riggs had administered 20,000 lethal doses enterally to monkey intestinal
pouches with no observed effect.

In regard to the second item of Dr. O'Brien's April 4 letter requesting
lowering of certain characterized clones to PI + EK1 conditions,
Dr. Gottesman said the working group recommends modifications in Mae
request. The working group recommends that host-vector systers expressing
the Shiga toxin gene may be removed from P3 to P2 containment corxiitions

under the following condi tions:

(1) That the amount of toxin produced by the modified host-vector
systems be no greater than that produced by the positive control
strain 933 ih_ coli 0157H7, grown aid measured under optino) condi-
tions; and
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(2) The cloning vehicle is to be an EKl vector preferrably belonging
to the class of poorly mobilizable plasmids such as pBR322, pBR328,
and pBR325.

Dr. Landy asked if the working group recommendation specified that both the
host-vector system and strain 933 coli 0157H7 were to be grown under
optimal conditions. Dr. Gottesman replied that both strains should be
grown under optimal toxin producing conditions.

Dr. Gottesman said the working group recommended approval of the third
item of the April 4 request with the clarification that the modified
organism will not contain overlapping fragments which together would
encompass the structural gene(s). This specification will eliminate the
possibility that the structural gene might be regenerated through
recombinational events.

In regard to the fourth item in the" April 4, 1984, proposal. Dr. Gottesman
said it was the consensus of the working group that these experiments
would not fall under Appendix F of the NIH Guidelines, and no action need
be taken by the RAC.

In regard to the fifth item in the April 4, 1984, letter from Drs. O’Brien
and Holmes, Dr. Gottesman said it was the consensus of the group that no
working group could predict all potential scenarios; thus, each specific

nontoxinogenic allele should be considered individually on a case-by-case
basis. A system is in place within the NIH to perform this type of evalua-

tion, so no specific action need be taken by the RAC.

Dr. King Holmes said the preposed research is extremely important and

should be pursued. He had, however, several concerns which he felt should

be addressed: (1) He noted that only four individual animals of one primate

species had been tested by Branham, Dack, and Riggs. He asked whether

primate species might differ in their response to the toxin. (2) He also

questioned the calculations developed by the working group in a worst case

scenario; he wondered whether this scenario would correspond to the in

vivo situation. (3) He noted that data presented at an earlier RAC meeting

by Dr. O'Brien suggested a toxin dose-effect; i.e., E. coli isolates frcm

patients who have hemorrhagic colitis produced more toxin in vitro than

did E. coli isolates frem patients who did not have hemorrhagic colitis.

(4) He questioned what would be the effect of feeding "non-healthy” individ-

uals Eh_ coli K-12 producing Shiga toxin.

Dr. Holmes felt the apparent lack of toxicity for intestinal epithelial

cells is not entirely reassuring in terms of toxicities for other epithelial

cell types such as HeLa cells. He pointed out that the toxin is presumed

to be toxic for endothelial vascular cells. He asked what would be the

effect on humans if toxin producing E . coli is inhaled? What if toxin

producing Eh_ coli colonizes the skin or urogenital tract?
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Dr. Holmes questioned the effect the toxin might have on corneal or con-
junctival cells in neonates bom vaginal ly of vrmen vaginal ly colonized by
E. coli producing Shiga toxin. What might be the effect on the endocervix
or endanetrium of women vaginal ly colonized by E^_ coli producing the toxin?
What would be the effect on the male whose prostate might be colonized?

Dr. Holmes questioned the language of the third recarurendation which
specifies that the modified host-vector systen will not contain overlapping
fragments which together would encompass the structural gene(s); he noted
that JL_ coli K-12 host-vector systems may contain a chromosomal gene
encoding Shiga toxin.

Dr. Holmes said he was not persuaded that the preposed experiments require
an Arms Control Impact Statement (ACIS) as argued by Mr. Rifkin in his
May 15, 1984, letter. Dr. O'Brien’s proposed experiments are NIH funded
and will be performed by civilian investigators associated with the Uniformed
Services University of the Health Sciences (USUHS) medical school. He said
he was not persuaded that the affiliation of the investigators with USUHS
constitutes a reason per se for requiring an ACIS.

Dr. Holmes suggested the issue as he saw it is not whether an ACIS is
necessary for this particular experiment but whether any ACES might be
needed for toxin related recombinant DNA experiments in general.

Dr. Levine pointed out that when the Working Group on Tbxins was constituted
in the spring of 1981 to evaluate the cloning of toxin genes, it was clear
that experiments involving the cloning of the gene encoding botulinum toxin
presented a real concern. Botulinum toxin is an exotoxinosis; i.e., the
pure toxin if imbibed or ingested orally causes illness. Tetanus toxin also
presents a real concern. Shiga toxin, on the other hand, is a very potent
toxin when administered parenteral ly; however, there is no evidence qpidani-
ologically or pathophysiologically that Shiga toxin by itself is capable of
causing illness after ingestion. In 1981 in discussing the appropriate
category for experiments involving cloning of the Shiga toxin gene, the
Working Group on Toxins was divided. Seme individuals said these experiments
should be in the same category as experiments involving the gene for tetanus
toxin; this position was based on consideration of Shiga toxin's pharmaco-
logical potency. Others felt Shiga toxin should be in a separate category
on the basis of epidemiological evidence. As the hour was late, Shiga toxin
was assigned to the same category as botulinum and tetanus toxin pending
further information. Dr. Levine said most of the Working Group on Toxin
members who participated in the May 11, 1984, meeting ware members of the
working group which in the spring of 1981 drav up Appendix F to the NIH
Guidelines. These individuals, thus, had the opportunity at the May 11,

1984, meeting to review additional data concerning Shiga toxin and to offer
recommendations. Dr. Levine pointed out that Swiss and West German cornut-

tees of experts have suggested experiments involving cloning of the Shiga
toxin gene be permitted at no higher than P2 + EK1 containment. He said
the recommendations of the RAC Working Group on Toxins in contrast represent
a very conservative attitude towards the cloning of the Shiga toxin gene.
He urged the RAC to accept the working group recommendations.
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In response to Dr. King Holmes' stated concerns. Dr. Levine said the Working
Group on Toxins, in devising its guidelines for Appendix F, had considered
toxicity to primates to be of paramount importance ard more relevant than
data generated with 40 guinea pigs or 40 mice. He emphasized that the
primate data of Braham, Dack, and Riggs show that 20,000 monkey parenteral
lethal doses will not cause adverse effect when administered by means of
an intestinal pouch.

Dr. Levine said he did not believe coli would present a problem by
colonizing the skin or peritoneal areas; if coli is going to present a
problem, it will present a problem in the gut as the numbers of E. coli in
the gut are orders of magnitude greater than in other areas of the body.

Dr. Levine said that EL_ coli strains vhich cause hemorrhagic colitis, such
as 933 Eh_ coli 0157H7, are smooth coli strains capable of colonizing
the human gut. These strains also have other virulence factors. Neverthe-
less, these strains are not widespread pathogens. He argued that if strains
such as 0157H7 which possess so many virulence characteristics are not
widespread pathogens, it is inconceivable that a rough Eb_ coli strain,
such as Eb_ coli K-12 vhich does not colonize or possess virulence factors,
would become a widespread pathogen.

Dr. Levine said the infinitesimal risks perceived to be associated with
cloning the Shiga toxin gene in coli K-12 must be weighed against the
actual benefits. He said research with the Shiga toxin gene is very
important to the development of a cholera vaccine. He explained that
live attenuated cholera vaccines vhich lack cholera toxin are a major step
forward in controlling cholera by immunoprophylaxis. These vaccines,
however, still cause a mild diarrhea in perhaps a third of the recipients.
Thus, this vaccine is not sufficiently attenuated for public health use.
Dr. Levine said the mild diarrhea may be explained in two ways: (1) the
diarrhea is a response of the intestine to colonization by the live
bacterial strain, or (2) other diarrhea-causing toxins may be produced by
the live attenuated strain. Dr. O'Brien and her covorkers have shewn

that some cholera vaccine strains do produce Shiga toxin. Shiga toxin
thus may play a role in causing the mild diarrhea associated with the live
attenuated cholera vaccine strains. This possibility must be tested by
cloning the Shiga toxin gene and deleting it from the vaccine strains.
Delaying this research will adversely affect public health.

Dr. Holmes asked Dr. Levine to explain why if non-invasive cholerae
vaccine strains may cause Shiga toxin induced diarrhea, would there not be
similar concerns about an Eb_ coli strain producing Shiga toxin? Dr. Levine

replied that to be a concern the bacterium must possess accessory virulence
properties. These virulence properties need not include invasiveness; the

organisms must, however, possess characteristics that maintain the bacteria

in a special proximity to the intestinal cells. Dr. Levine said the

V. cholerae vaccine strains colonize the small bowel in contrast to

e7 coli K-12 strains vhich will not colonize the small bcwel

.
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Dr. Clowes said at the February 6 FAC meeting he had supported the motion
to lower containment requirements to P2 because: (1) coli and Shigella
exchange genetic information in nature, and (2) other virulence factors
in addition to toxin production are necessary for pathogenicity. He said
he had abstained during the vote, however, because he felt the language of
the motion was vague. Dr. Clcwes said he supported the current recommend-
ations of the Working Group on Toxins. However, as E. coli K-12 probably
possesses a chromosomal Shiga toxin gene, he would like to suggest that
the working group recanrmendation on item three of Dr. O'Brien’s April 4
request be modified to require P2 containment conditions.

Dr. Fedoroff felt P2 containment was not necessary. She pointed out that
two recambinational events would have to occur to generate a plasmid vector
carrying the full structural gene for Shiga toxin: one reccmbinational
event to integrate the plasmid into the chrcmoscme, and a second to
return the plasmid to the extrachrcmoscmal state.

Dr. McKinney said Dr. Clewes' suggestion satisfied Dr. Holmes' concern
regarding inhalation exposure to Shiga toxin-producing Eb_ coli since P2

reduces the probability of exposure by aerosol. He supported Dr. Clowes'
suggestion.

Dr. Gottesman said she wished to respond to certain of Dr. Holmes' concerns.
She reminded the committee the proposed research with the Shiga toxin
structual gene is to be performed under P3 containment with E. coli K-12
host-vector systems. P3 containment conditions severely limit the possibil-
ity of the organism escaping. In addition, the host in this case would be
E. coli K-12 which is a debilitated strain. In addition. Dr. Gottesman
argued that Shiga toxin exists in Eh_ coli strains in nature; thus, the only
way in vhich a novel organism might be produced by recombinant DNA techniques
is if the plasmid construct produces higher levels of toxin than strains
in nature. Dr. Gottesman felt these considerations and the primate data
indicating that Shiga toxin is not toxic when delivered in the gut address
most of the concerns

.

Dr. Gottesman moved that RAC recommend experiments involving the cloning
in coli K-12 of the intact structural gene(s) of Shiga-like toxin of
E. coli be permitted at P3 + EK1 containment. This is the first request
in Dr. O'Brien’s April 4 proposal. Dr. Fedoroff seconded the motion.
Dr. King Holmes noted that he would support the motion as he felt the
benefits greatly outweigh the risks. By a vote of twenty-one in favor,

none opposed, and one abstention, the RAC recommended the motion.

Dr. Gottesman then moved RAC approve the working group recommendation
that E^ coli host-vector systems expressing the Shiga toxin gene may be
removed from P3 to P2 containment under the following conditions:

(1) That the amount of toxiq produced by the modified host-vector
systems be no greater than that produced by the positive
control strain, 933 Eh_ coli 0157H7, grown and measured under

optimal conditions; and
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(2) The cloning vehicle is to be an EKl vector, preferably belonging
to the class of poorly mobilized plasmids, such as pBR322,
pBR328, and pBR325.

Dr. Fedoroff seconded the motion.

Mr. Jeremy Rifkin was recognized and said he felt that a critical turning
point has been reached with this technology. He thought this turning
point similar to the turning point in the nuclear technology discussions
where it became very obvious there was a convertibility between the
peaceful use of nuclear technology and its possible military applications.
Mr. Rifkin felt this convertibility was especially obvious in relation
to the use of plutonium in the nuclear energy industry ard its use in
military weapons.

Mr. Rifkin said that in the last few months several disturbing events
occurred: (1) the Wall Street Journal published a seven part series on
possible military applications of genetic engineering in the Soviet Union;

(2) the American Association for the Advancement of Science held a panel
on biological warfare at their annual meeting at which a spokesperson fran
the Defense Information Agency pointed out the convertibility between
peaceful uses of this technology and military applications ; and ( 3 ) Environ-
mental Action and the Foundation on Economic Trends joined in releasing to

the public a mathematical model fran the leading Soviet mathematical modeler
of epidemiological studies. This scientist is concerned that the mathemati-
cal model he developed for tracing and tracking viruses could be used for

military purposes.

Mr. Rifkin said he was curious about the interest in Shiga toxin because it

was his understanding that this particular form of dysentery is not found

in any significant way in the United States but is pandemic to the five

countries of Central America. He said:

"...it doesn't take much intelligence to understand that it would be

very helpful to have such a vaccine, if for no other reason, to

inoculate U.S. ground trocps."

He added that:

"U.S. ground trocps having that kind of vaccine would be able to be in

a position to be deployed in those five Central American countries

with the protection of that vaccine."

Mr. Rifkin suggested that RAC:

"...postpone consideration of this experiment and similar experiments

by DOD or DOD-related institutions until such time as another agency,

the Arms Control and Disarmament Agency, ccmplies with the ACIS

requirements .

"
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Mr. Rifkin called the attention of the ccmnittee to the letter fran

Dr. Jay Sanford, President of the USUHS (Attachment III), vhich states

that the Department of Defense (DOD) does not believe these experiments
will have a significant impact on arms control and disarmament. Mr. Rifkin
said that the Arms Control and Disarmament Agency is the agency which has
to deal with it, not the DOD.

Mr. Rifkin suggested that RAC discuss setting up a RAC subgroup to:

"...take a look at this whole area of convertibility of toxins from
peaceful uses to military uses and to initiate a very exhaustive study,
complete with recarmendations and findings, to bring back to this
committee for discussion at a future date."

Mr. Rifkin also suggested that the subgroup:

"...look at all of the ways that we might deal with controls, regulations,
protocols, and procedures dealing with this whole question of toxins
used for domestic purposes versus military."

Dr. Levine said he wished to offer a few clarifications. He explained that:

"Shiga toxin was originally isolated from a serotype of Shigella called
Shigella dysenteriae-1 , or Shiga. That particular organism caused
pandemic dysentery in Central America from 1968-1970. There no longer
is a pandemic in Central America. There hasn't been for many years.
In feet, it's an uncommon endemic organism in Central America. Shigella
dysenteriae-1 , amongst all Shigella , amongst all bacteria, is one of
only a handful of organisms that are capable of exhibiting pandemic
spread, and that occurs every couple of generations interspersed
widely throughout the world. One does not really knew vhy it turns
up. There was a similar large epidemic in Bangladesh in the 1970s,
for example; there was one 15 years earlier in East Africa. There is

no Shiga dysentery pandemic in Central America new. . .

.

"The genes, however, that Shigella dysenteriae-1 have, we now recognize
are in all Shigella , or apparently all Shigella , because all Shigella
serotypes that have been looked at are now found to produce this toxin.
And what's much more important, EL_ coli vhich everybody in this rocm
has in their intestine, some JL_ coli can produce lots of Shiga toxin....

"The last point I would make, Mr. Chairman, is that it bothers me,, as a

health worker and health professional interested in geographic medicine
and tropical pediatrics, to have such great emphasis put on one aspect
of warfare when there's another war out there and it's a war that I'm
involved in fighting in a different way and that is a war against dis-
ease, and that’s also a real war, and that's taking place now, that's
not hypothetical. Shiga dysentery does cause disease, cholera causes
disease. There are many, many—there are millions of children—that
die of these diseases throughout the warId. That's war, and we need
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every armament we have against that war. Without question, nefarious
individuals in many countries can take not only guns and arms and such
explosive armaments, but nefarious individuals can use biological means
and chemical means and apply them in warfare without question. But
they don't need to clone Shiga toxin to do this. My lord, there are so
many nasty agents that exist for the potential for warfare that we know
about. But there's another war out there and I think it's our primary
responsibility to cane up with the best armaments to fight that other

Mr. Rifkin said he totally agreed that:

"...we have a responsibility to develop vaccines that are going to be
helpful in dealing with seme of these dreaded diseases. All I'm sug-
gesting at this point is that we're at a stage where there is a convert-
ibility with toxins for military purposes, and just as we're interested
in solving the problem of diseases, shouldn't we be interested in
setting dewn some guidelines, and protocols, and procedures for the
potential convertibility of this technology. ..."

Mr. Rifkin asked if there was:

"...any roam for discussion at this ccmmittee of the NIH for taking a

look at bow toxin-related experiments might be sanehew used for military
purposes? If not, I won't bring it up again, if you think that there

is no roan for this cannittee, or the NIH, to look into this matter in

any way, shape, or form about the convertibility. I will not bring
it up again if you so decide that that's your—the NIH's—position."

Dr. McKinney said he:

"...would make the observation, Mr. Chairman, that if indeed our concern

would be predicated on convertibility of any technology to ultimate

use in warfare that we should have started with the invention of the

wheel and that we would, in fact, cease to do any and all research in

the world because of the potential for converting any new technology

to ultimate warfare use."

Dr. McKinney said he wished to comment on the materials vhich accompanied

Mr. Rifkin' s letter of May 15, 1984. He said he had found a number of

gross technical errors in this material. He cited Mr. Rifkin 's statement

that RAC is authorizing experiments. Dr. McKinney said RAC does not

"authorize" experiments, rather it is an advisory body to the NIH. It is

the prerogative of the NIH to accept or reject RAC's recomendations

.

Dr. McKinney felt the inappropriate use of the word "authorize" conveys

to the public a false impression of RAC's function.

Dr. McKinney said he could not accept Mr. Rifkin 's position that RAC is a

participant in the potential convertibility of a technology to military

applications. He said such a potential exists with any technology. The
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primary role of RAC, however, is to serve the public interest. In this
service, concrete measures to control disease have precedence over hypo-
thetical considerations which might be raised over what somebody might do
scmeday.

Dr. Landy said he was personally offended by Mr. Rifkin's implication that
American researchers would not feel carpel led to research diseases that
are not endemic to the United States.

Dr. Miller underscored the public health importance of the research preposed
by Dr. O'Brien. He urged RAC to recommend conditions which would permit
this researcii to proceed. Dr. Miller felt the:

"...issue of convertibility to biological warfare is really... not an
issue at all, but rather... a manifestation of vhat the British journal
Nature in the May 24th issue alluded to in describing Mr. Rifkin as
someone whose nuisance to substance ratio is high."

Dr. Rapp said a toxin is came type of virulence factor. If the words
"virulence factors" were used instead of the word "toxin", many experiments
with important health problem applications would be part of the convertibil-
ity discussion.

Dr. Rapp strongly supported Dr. Landy’ s comments. He offered as an exajple
the research being conducted in the U.S. on malaria. He did not think the
U.S. was going to invade West Africa because U.S. researchers are studying
malaria. Malaria is an important international health problem and most U.S.
researchers consider themselves international scientists attempting to
solve world health problems. Dr. Walters agreed.

Dr. McGarrity pointed to Appendix F as evidence that RAC and the Working
Group on Toxins have deliberated long and hard in considering recombinant
DNA experiments involving toxin genes.

Dr. Gottesman said the concern that this research might be converted to
uses scientists would not approve is one reason scientists began the process
of evaluating applications of the recombinant DNA technique. This concern
was discussed at Asilomar. The RAC meets in epen session to keep the
public aware of the issues.

Dr. Gottesman said she was bothered a great deal by Mr. Rifkin's implica-
tion that these experiments are more likely to be misused because the

investigators are associated with USUllS. She said this is "guilt by
association." Sire rejected this implication and urged RAC to approve the

working group recommendations concerning Dr. O'Brien's April 4, proposal.

Mr. Rifkin said:

"...it’s rather disingenuous for tire committee to suggest that I'm only
interested in diseases that affect the United States nf America and,
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therefore, don’t care about diseases that affect the world. I think
if anybody is familiar with rny writings of books over the years you
knew that's just not true."

Mr. Rifkin said:

"...the real question here that I think that we have to deal with is a
question that's been raised not just by me; it's been raised in several
forums. If you get a chance to read, for example, the Bulletin of
Atomic Scientists, vhich is rather a distinguished journal of science,
you'll find there was a long article in the November issue by
Dr. Sinsheimer of the University of California and another historian
where they raised some problems about convertibility and raise some
very specific suggestions about what might be done by various Government
agencies to try and address this issue, yet it still has not been
addressed in this carmittee as of today."

Mr. Rifkin added that:

"In terms of a nuisance factor...We are all American taxpayers. We are
citizens. We ccme in front of this committee both as professionals
and lay people to lay out our concerns. I have legitimate concerns.
You might totally disagree with them. You might have a totally
different perspective. But we owe it to each other to discuss these
and in each case when you have decided and voted I have not said another
thing on that particular area. But I will continue to be here if I

think that the perspectives that I want covered are not covered by
this canmittee, including this one, and I hope at some point you discuss
the convertibility of this technology for military purposes."

It had previously been moved and seconded that the RAC approve the
recarmendation of the Working Group on Ttoxins that Eh_ coli host-vector
systems expressing the Shiga toxin gene may be removed from P3 to P2

containment under the following conditions:

(1) that the amount of toxin produced by the modified host-vector

system be no greater than that produced by the positive control

strains 933 E. coli 0157H7 grown and measured under optimal condi-

tions; and

(2) the cloning vehicle is to be an EKl vector preferrably belonging

to the class of poorly mobilizable plasmids such as pBR322,

pBR328, and pBR325.

By a vote of twenty-one in favor, one opposed, and one abstention,

the RAC accepted the motion.

Dr. Gottesman then moved acceptance of the third item of the April 4, 1984,

request, i.e., to remove nontoxinogenic fragments of the structural gene(s)
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from P3 to lower physical containment at EK1 biological containment with

the stipulation that the modified organism will not contain overlapping
fragments which together would encompass the structural gene(s). In
response to concerns expressed earlier in the meeting. Dr. Gottesman moved
that physical containment be set at P2, higher than the requested PI

physical containment level. Dr. Fedoroff seconded the motion. By a vote
of twenty-one in favor, none opposed, and one abstention, the RAC accepted
the motion.

Dr. Gottesman felt a motion concerning items four and five was not required,
but moved that RAC indicate that itans four and five of Dr. O'Brien's
April 4, 1984, request do not require RAC action. Dr. Holmes seconded the
motion. By a vote of twenty-one in favor, none opposed, and one abstention,
the RAC approved the motion.

VII. DISCUSSION OF REPORT "THE ENVIRONMENTAL IMPLICATIONS OF GENETIC ENGINEERING"
AND QUESTIONS POSED BY DR. TALBOT

Mr. Mitchell said this discussion involved two related issues (tabs 1148,

1149, 1150, 1151, 1152, 1159, 1160, 1164, 1167, 1172, 1175): (1) the report
(called the Gore Report) of the staff of the Subcommittee on Investigations
and Oversight of the House of Representatives Committee on Science and Tech-
nology; and (2) the questions posed by Dr. Talbot concerning NIH's appropri-
ate future role [Dr. Talbot's questions were also discussed at the February 6,

1984, RAC meeting. The discussion appears in the minutes of that meeting as
item X. Questions Concerning Boundaries for NIH and RAC Oversight .

]

Mr. Mitchell called on Dr. McGarrity, the Chair of the Working Group on
Release into the Environment, to begin the discussion. Dr. McGarrity said he
would begin his report with the evaluation by the Working Group on Release
into the Environment of the Gore Report and its associated documents.

Dr. McGarrity said the Working Group on Release into the Environment met on
April 9, 1984, and considered the Gore Report in detail. He said tab 1151
is the official response of the working group to the recommendations of
the Gore Report.

Dr. McGarrity called the RAC's attention to the preamble of the working
group response (tab 1151). He said the preamble was based on three
important points. These are:

(1) The assumption that RAC at least for the immediate future should
continue to review and where appropriate recommend approval of
proposals for release into the environment of genetically engineered
organisms.

(2) The recombinant BNA technique is only one of many techniques whose
products would fall under the general classification of "genetically
engineered" organisms. The working group, however, restricted its

discussion to recombinant DNA as defined in the NIH Guidelines.
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(3) rhe working group felt strongly that both research and comrrercial
releases of genetically engineered organisms should be subject to
review.

Dr. McXlarrity then reported on the working group response to each recommenda-
tion of the Gore Report, tie said the first recommendation of the Gore
Report is that:

"The EPA should proceed with its stated intention to extend its authority
to include all deliberately released organisms not specifically identi-
fied as part of the legal obligation of another agency. In view of
EPA's stated conclusion that the Toxic Substances Control Act (TSCA)
does provide it with authority to oversee deliberate releases and the
fact that Congress intended TSCA to be 'gap filling' legislation, no
additional legislation or clarifying amendments are needed at this
time. EPA should, however, establish formal communications and agree-
ments with other agencies to ensure that gaps and redundancies in the
regulatory structure do not occur. A major goal should be to permit
research and commercialization to proceed with minimum interference
while adequately addressing environmental and public health concerns."

Dr. hcGarrity said the working group refrained from offering any comment
whatsoever on this point.

Dr. McGarrity said the second recommendation of the Gore Report is that:

"Until such time as EPA's regulations are promulgated, an interagency
task force should be established to review all proposals for deliberate
releases. EPA should take the initiative in organizing this panel.
The panel should be comprised of representatives from EPA, USDA, NIH,
and any other appropriate federal agency or entity directly involved
fran either the scientific or regulatory perspective. The panel should
establish an environmentally oriented risk/benefit assessment program
to evaluate current proposals for deliberate releases and to provide a
data base for decisions on future releases. The panel should also
develop a uniform set of guidelines to govern deliberate releases.
The panel should, moreover, serve the function of educating the public
about the potential risks and benefits associated with this aspect of
biotechnology. Consideration should be given to making this panel a
permanent oversight body even after EPA has promulgated regulations to

ensure that the broadest possible expertise is brought to bear in

overseeing the technology.

"

Dr. McGarrity said the Working Group on Release into the Environment responded

"We endorse the concept of a single task force with the responsibility

aird expertise to consider release of genetically engineered organisms,

but for recombinant DNA-containing organisms, we believe the RAC

currently best serves this function.
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"While there is a need for a set of general principles vbich should be
considered for all deliberate releases, we are skeptical of the feas-

ibility of developing a uniform set of testing requirements for all
organisms and all environmental situations. We believe an appropriately
constituted review group to consider specific cases will be both flexible
and responsive to the particular problems posed by particular releases."

Dr. McGarrity said the third recommendation of the Gore Report is as follows:

"No deliberate release should be permitted by EPA, NIH, USDA, or any
other federal agency until the potential environmental effects of the
particular release have been considered by the interagency review
panel. The panel shall consider the effects of any environmental
release, regardless of size or intent. Each agency should evaluate
proposals for deliberate releases according to a uniform set of guide-
lines to be developed by the interagency task force. It is recognized
that initially decisions nay be made on the basis of incomplete data."

Dr. McGarrity said the working group endorsed one concept in the third
recommendation of the Gore Report, i.e., there is a need for a review of
environmental data and the effects of any releases. However, the Gore Report
is inconsistent because in many sections it states progress in this rapidly
developing technology should not be impeded, rather progress should be aided;

on the other hand, the report suggests no environmental releases should be
performed until an interagency task force reviews releases. The dilemma,
however , is that an interagency task force is not in place and functioning.

Dr. McGarrity said the working group response to the third recommendation of
the Gore Report is contained in the response of the working group to the
second recommendation of the Gore Report: i.e., that environmental releases
would be reviewed by RAC and its working groups until such time as another
appropriate review mechanism is in place.

Dr. McGarrity said the fourth reccrnnendation of the Gore Report is that:

"The task force should consider the need for oversight of research scale
releases and, if appropriate, develop guidelines for reviewing proposals
for such releases. The task force should prepare a report containing
its conclusions on this matter within 90 days of its establishment. The
report should be made available to the Subcommittee .

"

Dr. McGarrity said the working group replied to the fourth recaimendation
as follows:

"The Plant Working Group and this working group have contributed to an
evolving set of procedures for evaluating experiments with plants and
associated microorganisms. This process should continue and be applied
to 'deliberate release* of other genetically engineered organisms as
well."
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Dr. McGarrity said the fifth recommendation of the Gore Report is that:

"The NIH should cease its practice of evaluating and approving proposals
for deliberate releases from commercial biotechnology companies. The
NIH should review proposals only from parties engaged in NIH-sponsored
research, and refer requests from industry to the appropriate agency."

Dr. McGarrity said the working group rejected the fifth recommendation of
the Gore Report. The Gore Report states that it does not wish any of its
recommendations to create a oversight vacuum; the working group strongly
believes that should NIH cease reviewing proposals there would indeed be a

vacuum in the review and evaluation process. The working group feels at
present RAC is the group best equipped to conduct reviews.

Dr. McGarrity said the sixth recommendation of the Gore Report is that:

"The NIH and USDA should revise the membership of their respective Recom-

binant DNA Advisory Committees (RAC) to include individuals specifically
trained in ecology and the environmental sciences."

Dr. McGarrity said the working group response is that:

"NIH is already responding to this suggestion in three ways: (1) changes

in RAC membership; (2) use of ad hoc consultants to the full RAC; and

(3) use of environmental experts on working groups of the RAC."

Dr. McGarrity said the seventh recommendation of the Gore Report is that:

"The General Accounting Office should review the activities of U5DA in

overseeing biotechnology and evaluate the agency's authority to regulate

deliberate releases under all relevant statutes, regulations, and

executive orders."

Dr. McGarrity said the working group made no comment on this recommendation.

Dr. McGarrity said in his fours years on the RAC he has been involved in

many issues: voluntary compliance, closed sessions, toxins, human subjects,

plant applications, and environmental releases. Many letters received

indicated that RAC has done a reasonable job over the years. RAC's advantages

are that it became involved very early in the recombinant DNA area, it was

flexible, and it developed a very good track record. Perhaps RAC's record

has now created problems for other agencies as there was probably a tendency

to let NIH, vhich is not a regulatory agency, deal with the issues.

Dr. McGarrity said he applauded the efforts of other government agencies

to deal with time issues, and he endorsed the concept of an interagency task

force or other appropriate committee to deal with issues in deliberate

release. Establishment of an interagency task force is, however, only a

recommendation and not currently a reality. He suspected it will take

time to develop the necessary committees.
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Dr. McGarrity said he and the Working Group on Release into the Environment
believe RAC should continue its major functions at least until such time as
another appropriate agency or ccmruttee canes into existence. He said the
future role of RAC will not be decided by RAC members or by scientists but
by administrators, policymakers, and the legal system.

Dr. McGarrity then informed the RAC of the responses of the Working Group
on Release into the Environment to the questions posed by Dr. Talbot.

Dr. McGarrity said Dr. Talbot's first question is as follows:

"Should the NIH guidelines be limited strictly to work done in the
laboratory? In this case, 'release to the environment' including field
tests would fall outside the jurisdiction of the Guidelines."

Dr. McGarrity said the working group responded that the NIH Guidelines
should not be strictly limited to laboratory procedures and laboratory
studies. The group believed such on action would essentially create an
oversight vacuum.

Dr. McGarrity said the second question posed by Dr. Talbot is as follows:

"Should NIH accept for review only individual proposals funded by NIH or
only proposals funded by the Federal government? In this case, review
of individual proposals from industry would fall outside the Guidelines."

Dr. McGarrity said the working group felt RAC should review all submitted
proposals regardless of the funding source.

Dr. McGarrity said Dr. Talbot's third question asked whether:

"...all portions of all RAC meetings be open to the public? In this
case, NIH could cease to accept any proprietary data for review and
such would fall outside the boundaries of the Guidelines."

Dr. McGarrity said the consensus of the working group is that it is prcper
to hold closed meetings when proprietary data are discussed.

Dr. McGarrity said Dr. Talbot's fourth question asks:

"Should the NIH Guidelines be limited strictly to bicmedical research?
In this case, agricultural and other studies would fall outside the
jurisdiction of the Guidelines."

Dr. McGarrity said the working group responded that the Guidelines should
not be limited only to bicmedical research but should apply to all

applications

.

Dr. McGarrity reported that several criticisms of the Gore Report were
raised during the working group discussion. Dr. McGarrity said he thought
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the Gore Report was a good beginning; but a number of working group members
had problems with inconsistencies, the definitions, the language, and some
of the findings and rationale of the report.

Dr. Vidaver concurred with Dr. McGarrity’s report of the April 9 meeting
of the Working Group on Release into the Environment. She suggested
Dr. Brill's response (tab 1159) to the Gore Report be made part of the
record. Drs. Fedoroff and Pirone supported Dr. Vidaver' s suggestion.

Dr. Scandalios also concurred with Dr. McGarrity's report. He suggested
RAC endorse Dr. Brill's response to the Gore Report. Dr. Lacy suggested
Dr. Brill's letter be carefully evaluated.

Dr. Tolin endorsed Dr. McGarrity's report. She said she specifically wished
to address the sixth recomendation of the Gore Report which suggests that:

"NIH and USDA revise the membership of their respective Recanbinant ENA
Advisory Ccrrmittees (RAC) to include individuals specifically trained
in ecology and the environmental sciences."

She stated that USDA does not have an advisory ccnmittee comparable to RAC;
the USDA Recanbinant ENA Ccmniittee (ARAC) is a USDA internal administrative
ccmnittee and its members are appointed by virtue of their position in the
USDA administrative hierarchy. Dr. Tolin said the current RAC is composed
of experts from many different disciplines and institutions. This interdis-
ciplinary approach is RAC’s strength, and USDA endorses this concept.

Dr. McKinney said at the White House level the Chairman Pro Tempore of the
Cabinet Council on Natural Resources and the Environment has approved estab-
lishing a Cabinet Council Working Group on Biotechnology to undertake a
review of the federal regulatory rules and procedures relating to biotech-
nology. He said the Cabinet Council Working Group might set standards
against which an interagency task force might operate. Dr. McKinney felt
if the Cabinet Council Working Group is going to develop standards, RAC
can anticipate a very long delay before an interagency task force is func-
tioning in reviewing proposals involving release of modified organisms to
the environment. He urged NIH to attempt to obtain for RAC a clarification
of the anticipated strategy of the Cabinet Council Working Group.

Dr. McKinney said many recent reports dealing with recanbinant ENA and
biotechnology such as the Gore Report or the Office of Technology Assess-
ment (OTA) report entitled Conmercial Biotechnology: An International
Analysis have problems defining biotechnology. Dr. McKinney thought a

clear definition of vhat constitutes biotechnology should be developed.

Dr. Henry Miller of FDA said that the Gore Report is a substantially flawed

document. He cited one example of the imprecision found in the document.

The third recanrendation of the Gore Report specifies that:
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"No deliberate release should be permitted by EPA, NIH, USDA or any
other federal agency until the potential environmental effects of the
particular release have been considered by the interagency review
panel . . .

.

"

The report defines genetically engineered organisms very broadly to include
not only organisms modified by recombinant DNA techniques, but also organisms
modified by techniques such as protoplast fusion, chemical mutation, etc.
If FDA were bo take the third recommendation of the Gore Report at face

value, no FDA approvals would be given for the "release" of live attenuated
virus vaccines until reviewed by the new interagency review panel. Many
of these vaccines, including live attenuated polio virus vaccine, have been
around for a very long time and are produced by conventional, nonreccmbinant
ENA, genetic engineering techniques.

Dr. Fedoroff said RAC should construct an independent response to the Gore
Report. Ibis response should include criticisms of the report such as those
noted by Dr. Miller. She did not think the committee should reply to the
Gore Report simply by endorsing Dr. Brill's letter, although she thought
the letter was excellent.

Dr. Sharpies said it would be inappropriate to send to Representative Gore
the Brill letter as part of RAC’s response bo the Gore Report. She pointed
out that Dr. Brill is affiliated with industry and not a RAC member. She
said she personally disagreed with several of Dr. Brill's ccrrments. For
example, she disagreed with Dr. Brill's statement that there are no signifi-
cant differences between recombinant organisms and nonengineered organisms;
she said that some recombinant organisms may possess characteristics such as
the ability to transfer gene sequences which nonengineered organisms do
not possess. Furthermore, Dr. Sharpies felt there was a fundamental incon-
sistency in RAC endorsing a letter vhich states "there are no problems" with
the fact that RAC exists to evaluate whether there are problems. Dr. Pimentel
supported Dr. Sharpies position; he suggested that RAC should act in a scien-
tifically sound manner.

Dr. Fedoroff said she did not wish to imply that RAC endorse Dr. Brill's
letter in RAC's official response to the Gore Report. She thought RAC
should formulate an independent response based on valid criticisms of the
Gore Report.

Mr. Mitchell said RAC could proceed in several ways: (1) return the matter
to the working group; (2) the Chair could appoint a working group of two or
three people to draft a response; or (3) no specific action would be taken
other than accepting the response of the Working Group on Release into the
Environment

.

Dr. McKinney felt any response to the Gore Report should be circulated to
all RAC members for carvment before finalization as there may be minority
opinions.
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Dr. Fedoroff asked if RAC’s response to the Gore Report would be transmitted
to the House Subcommittee on Investigations and Oversight. Dr. Talbot
said RAC could ask NIH to transmit the report. He pointed out, however,
that RAC minutes are available to the public and authors of the Gore Report
are present at this meeting and have heard the discussion.

Dr. Fedoroff felt seme public comments reflect an enormous ignorance of RAC
procedures. She suggested RAC be more aggressive in disseminating informa-
tion about how RAC functions.

Dr. Fedoroff moved that a subgroup of the Working Group on Release into the
Environment be appointed to formulate a response to the Gore Report. The
draft response would be sent to the full RAC for review. Dr. McGarrity
seconded Dr. Fedoroff 's motion. Dr. Harvin suggested the draft response
be discussed at the next RAC meeting.

Mr. Mitchell said the Chair understands Er. Fedoroff 's motion to encompass
endorsement of the response of the Working Group on Release into the Environ-
ment to the recommendations of the Gore Report. The motion also endorses
the views of the working group on the question of RAC's future role.

Dr. Clowes asked if there was any purpose to lumping together the working
group responses to the Gore Report with the working group responses to
Dr. Talbot's questions. He thought it reasonable to vote on each issue
separately. Dr. McGarrity felt the responses to Dr. Talbot's questions
bear on the response to the Gore Report. He felt these responses would
help convey the sense of the working group regarding the current functions

and duties of the RAC.

Dr. Carl Mazza of the Environmental Protection Agency (EPA) said a letter

frcm the EPA Administrator, Mr. Ruckelshaus (Attachment IV), which was

being circulated among the assembly, contains Mr. Ruckelshaus' reply to

the reccmnendations of the Gore Report.

Dr. Mazza said he saw three levels of issues in the Gore Report. The first

are the scientific questions raised by the Gore Report. There is a great

deal of debate about the relevance or accuracy of some of the scientific

conclusions; thus, individuals who examine the Gore Report frcm this

perspective view the report negatively.

Dr. Mazza said the second level issues are the specific recarmendations of

the Gore Report. The Gore Report calls for the formation of an interagency

task force and for experimentation in this area to await the formation of

the task force. As no task force exists, a person viewing the Gore Report

frcm this perspective would have problems with the report.

Dr. Mazza said the third level issues deal with a series of concerns about

coordination between the various Federal agencies, communication between

the Federal agencies and the need to gather expertise government-wide.

These concerns are: Are current regulatory authorities adequate? Is there

adequate coordination among the agencies? Are other mechanisms such as an
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interagency review group necessary? Dr. Mazza said the EPA shares these
third level concerns; the concern of the Federal government is reflected in
the creation and mandate of the Cabinet Council Working Group on Biotechnol-
ogy. Dr. Mazza felt many of these third level concerns are shared by many
people in the asserrbly and should not be disregarded.

Mr. Mitchell said RAC has considerable experience in the recombinant ENA
area and seme RAC members are frustrated to learn that seme RAC actions
have been misunderstood or misconstrued. Mr. Mitchell said no other group
of comparable composition or history has existed in the field and RAC's
views and opinions should carry a certain weight. Mr. Mitchell said there
was a feeling RAC should more forcefully express its views and opinions and
get all the facts on the table.

Dr. McKinney said he may have misunderstood, but he thought Dr. Mazza was
suggesting RAC not respond to the Gore Report because RAC ran the risk of
muddying the waters. Dr. McKinney thought RAC has an obligation to respond
as it has expertise, sound information, and experience to contribute. He
recalled that in the early history of the recombinant ENA issue a great
interest in passing legislation existed in Congress but later gradually dis-
appeared. Now, RAC is going through another cycle because new events have
caused people to reexamine hew RAC has managed this technology. He felt
the valued experience of RAC must be brought to bear on this subject. RAC
is and will continue to be an integral part of this debate and must maintain
communication and provide input. RAC cannot sirtply wait to see what happens.

Mr. Nicholas, the Staff Director of the Subcommittee on Investigations and
Oversight, said he perceived a defensiveness among RAC members about RAC's
role; he did not think the Gore Report was critical of RAC's role. He
thought there was a general consensus, in Congress as well as elsevhere,
that RAC has done an excellent job. Mr. Nicholas said the question is

"where do we go from here."

Mr. Nicholas said the Gore Report was an attempt to create a process to

resolve difficult issues. It was widely circulated for ccnment, and a good
scientific discussion by RAC of the issues would be totally appropriate.
If the Gore Report may be legitimately criticized for certain statements,

the staff of the Subcommittee on Investigations and Oversight deserves the
criticism. Mr. Nicholas advised strongly, however, against RAC endorsing
the letter from Dr. Brill as: (1) the letter has not been subjected to a

critical review, and (2) endorsing the letter imparts an inappropriate
tone to the debate. Mr. Nicholas said perspectives such as RAC's should
be lent constructively to the process of helping the Federal Government
deal with this difficult issue. Mr. Nicholas referred to the motion made
earlier in the meeting to append to the minutes of the February 6, 1984,

RAC meeting, the A£M reply to Representative Gore concerning the Giles and

Whitehead publication. Mr. Nicholas suggested that to establish a viable
equal dialogue. Representative Gore's response to the A£M letter should
also be made part of the record.
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Dr. McGarrity said he wished to place in perspective the responses of the
Working Group on Release into the Environment to the Gore Report. The
working group bock exception to only two of the seven recommendations in
the Gore Report; the third recommendation vhich suggested that field testing
experiments should not be approved until an interagency task force is
established and the fifth recommendation vhich suggested that NIH should
cease its practice of evaluating and approving proposals for deliberate
release from commercial biotechnology companies. As no interagency review
task force exists, the working group felt a vacuum would be created if the
NIH accepted these recommendations of the Gore Report.

Mr. Mitchell agreed any response RAC would send bo Representative Gore must
be well considered. The document should address deficient or overlooked
topics from a scientific standpoint. RAC should also offer the benefit
of its members ' feelings, attitudes, and experience in working in this area
for almost ten years.

Dr. Fedoroff called the question. By a vote of seventeen in favor, none
opposed, and no abstentions, the question was called.

Mr. Rifkin asked to be recognized. Mr. Mitchell said a RAC member had
called the question and the RAC had unanimously support of this action.

He said he would abide by this vote inless a RAC member wished to appeal

his decision. No appeal was made. Dr. Harvin pointed out that several

individuals had commented from the floor during this discussion.

Dr. Fedoroff reiterated that the motion is to accept the responses of the

Working Group on Release into the Environment to the recommendations of the

Gore Report and to direct a subgroup of the working group to compose a docu-

ment which spells out the rationale underlying those responses. The docu-

ment should offer an exposition of the criticisms of the Gore Report raised

by the working group and the RAC. The document would be discussed by RAC

at it next meeting and if adopted by RAC would be communicated to Mr. Gore.

Dr. Fedoroff said she preferred to consider the responses to Dr. Talbot's

questions as a separate issue.

By a vote of twenty in favor, none qpposed, and one abstention, the RAC

accepted Dr. Fedoroff' s motion.

VIII. FUTURE MEETING DATES

Dr. Gartlard said the next meeting of the RAC would probably be held in mid

to late October.
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IX. PROPOSAL FROM ADVANCED GENETIC SCIENCES, INC. (OPEN SESSION)

Mr. Mitchell said this agenda item (tab 1155, 1156/V, 1168, 1169) deals
with generic issues in the Advanced Genetic Sciences Inc. (AGS), proposal.
He said a closed session immediately following the open session would review
proprietary information sukmitted as part of the proposal. Dr. Talbot said
a vote on the proposal would be taken during the closed session.

Dr. Vidaver said the AGS proposal to field test deletion mutants of Pseudom-
onas syringae was originally to be discussed at the February 6, 1984, RAC
meeting. A court order, however, prevented discussion of this proposal.
[See IX. Announcement Concerning Appellate Court Ruling and Other Announce-
ments of the minutes of the February 6, 1984, meeting.] Dr. Vidaver said
the Plant Working Group subsequently transmitted to AGS through the Office
of Recombinant DNA Activities its perception that the proposal was deficient.
Dr. Vidaver said AGS has now sulmitted a vastly improved proposal.

Dr. Vidaver said the AGS proposal is virtually identical in concept and scope
to a proposal submitted by Drs. Steven iAndow and Nickolas Panopoulos of the
University of California, Berkeley, which was approved at the April 11, 1983,
RAC meeting. Both proposals seek to ameliorate frost damage to plants
caused by ice nucleating bacteria. The principal differences between the
proposals are the nodified bacterial strain and the test crop.

Dr. Vidaver offered seme background information on ice nucleating (INA+ )

bacteria. She said a few bacteria can act as catalysts for the transition
of water to ice, i.e., they act as ice nuclei. Plants harboring such
bacteria will freeze at a higher temperature, a relatively warm -2 to -8

degrees centigrade, than plants that do not harbor such bacteria. Several
scientists have hypothesized that INA

-
bacteria, i.e., those lacking the

property to ice nucleate, will compete with INA+ bacteria for attachment
sites on plants and thus prevent frost injury to the plant. Both growth
chajnber and field data obtained using non-genet.ical ly engineered INA

-

bacteria tend to support this hypothesis.

Dr. Vidaver said the majority of ice nucleation active bacteria (INA+ ) are
identified as Pseudomonas syringae , a highly variable bacterial species.

She emphasized the significance of the variability of Pseudomonas syringae
She said INA

-
Pseudomonas syringae exist in nature in numbers ranging from

10 to 80 j>ercent of the total Pseudomonas syringae population on a given
plant. Dr. Vidaver emphasized that an equilibrium exists in nature between
INA+ and INA

-
Pseudomonas syringae . Dr. Vidaver said the relative ratio

between INA+ and INA
- on plants is variable depending on a number of factors,

which include: the particular plant, the x^lant part sampled, humidity,
location, temperature , and time of year. Ml of these factors are known
to influence the distribution of INA+ and INA

-
Pseudomonas syringes .

In comparing the AGS proposal to current agricultural practices, Dr. Vidaver
said large numbers of microorganisms are currently being released into the

environment. She cited two example: (1) the soybean nodulating bacterium

responsible for nitrogen fixation is spread as a seed inoculant all over
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the U.S. every year; and (2) billions of the bacterium Bacillus thurengiensis
are released to control insects such as the Japanese beetle. Dr. Vidaver
said:

"...all of these preparations, furthermore, most certainly contain a
minute number of variants or mutants. The laws of probability and the
principles of microbiology apply universally and these variants are to
be expected. So, in these two examples mutants are released all the
time.

"

She pointed out that since the mutants possess no selective advantage the
wild-type predominates

.

Dr. Vidaver said AGS proposes to field test a specific INA
-
mutant strain

of Pseudomonas syringae . The INA~ mutant strain was obtained from a parent
Pseudcmonas syringae INA+ strain by the process of double-reciprocal
recombination

.

Dr. Vidaver said AGS preposes to spray less than two-tenths of an acre with
2 x 1C>11 colony forming units. Because 99 percent of the original inoculum
is expected to die, the approximate effective concentration will be 2 x 10^

viable bacteria. An elementary calculation based on simple assumptions
suggests the natural population of Pseudcmonas syringae in the test plot
is approximately equivalent to the applied effective concentration of
mutant INA~ bacteria.

Dr. Vidaver said greenhouse data show the test strains are not harmful to

the test plant nor are they harmful to a variety of economic plants grewn
in the area. Dr. Vidaver said AGS had adequately designed the test plots
and proposes to monitor bacteria on test plants, on nearby plants, and in

soil by a combination of tests. AGS has proposed prudent disposal methods
should this be necessary.

Dr. Vidaver recommended approval of the AGS proposal with five stipulations:

(1) Plants should be monitored for bacteria at shorter intervals than the

proposal suggests. Sampling should be performed at the time of application

and then two or three days later to obtain data on the fate of the initial

inoculum. (2) Approval should be given to test a specific crop. (3) Approv-

al should not be given for continuing tests until information has been

reported to RAC showing no problems arose during the first limited field

test. (4) RAC should request information on dissemination, persistence,

and efficacy of the released strain. This may be done on a confidential

basis. (5) Initial approval should be for one growing season. If the data

reported back to RAC show no problems, RAC cculd recommend approval for

two additional growing seasons. Dr. Vidaver said generally three growing

seasons are necessary to obtain adequate predictive data in agriculture.

Dr. Vidaver said she wished to say for the record that she was more

concerned with certain experiments over which RAC has no control than over

the AGS proposal. Dr. Vidaver explained that one potential commercial use
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of INA+ bacteria is in snowmaking, to enhance the skiing season either in
spring or fall. No public information is available on the strains used or
the properties of these strains, nor the quantities employed in snowmaking.

Dr. Tolin concurred with Dr. Vidaver. She said the practices outlined in
the AGS proposal are consistent with USDA practices, and she supported
approval of the project with the five stipulations suggested by Dr. Vidaver.
Dr. Fedoroff also supported Dr. Vidaver' s recommendation.

Dr. Pirone said he agreed with Dr. Vidaver' s analysis but requested addi-
tional information on the methodology of pathogenicity testing. Dr. Lacy
also said he would like AGS to provide more information about the methods
and results of pathogenicity testing. As he is familiar with Pseudomonas
syringae , he did not, however, believe emission of pathogenicity testing
data was critical in his evaluation of the AGS proposal. He pointed out
that the proposed test site is geographically isolated from all major
production areas of the test plant species. Crops grown in the vicinity
of the test sites are primarily potato and alfalfa; no known isolates of
Pseudomonas syringae are pathogenic to potato, alfalfa, or the test plant
species

.

Dr . Vidaver explained that some strains of Pseudomonas syringae are patho-
genic. The majority of these pathogenic strains are considered minor
pathogens, occasionally important locally but generally relatively insig-
nificant. Dr. Vidaver said AGS in greenhouse trials tested their modified
strain for pathogenicity under conditions where adverse effects to plants
would have been detected. However, without field trials one cannot say
unequivocally the strain would have no adverse effect on plants in the
field. This is one reason field testing is necessary.

Dr. Rapp asked if AGS proposed to obtain a baseline sample of naturally
occurring INA“ and INA+ Pseudomonas syringae before spraying their modified
strain in the test field. He also asked what would be the expected recom-
bination frequency for Pseudomonas syringae in the field. Dr. Vidaver
replied AGS had not proposed to obtain a baseline sample for naturally-
occurring INA+ and INA” bacteria in the field before application of the
modified strain.

In reply to the second of Dr. Rapp's questions. Dr. Lacy said Pseudomonas
syringae pathovars under ideal laboratory conditions have a recombination
frequency of lCT^ to 10”9. In the field, however, these organisms tend to
be isolated on plant surfaces in microcolonies; recombination frequency
in the field would be expected to be much lower.

Dr. Lacy said he felt the AGS proposal with Dr. Vidaver 's five stipulations
and a requirement for additional pathogenicity data should be approved for

several reasons: (1) The experiment is important; warm temperature frost
damage causes hundreds of millions, if not billions of dollars loss yearly
to crops in the U.S.; (2) No new genes are being introduced into the envi-
ronment; (3) In this proposal, a very small portion of a gencme (about
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0.1%) is being modified in contrast to standard plant breeding in which
50% of a gencme is modified; (4) Chemically-created INA

- have already been
tested and did not cause problems; (5) This experiment is a safe "model"
experiment; and (6) The NIH has already approved a similar experiment.

Dr. Pimentel said he thought the probability of environmental hazard from
field testing these bacteria is minimal. Rather, he wished to use this
particular proposal to help develop procedures to assess environmental
iinpact. Dr. Pimentel said the AGS proposal describes in great detail pre-
cautions taken in the genetic engineering and culturing of the organisms;
in contrast, only general statements are given concerning environmental
testing. Dr. Pimentel felt more information would be needed for a good
sound ecological assessment, which he felt was important as HA+ organisms
play a role in natural selection by affecting the frost tolerance of plants
and insects. He made the following observation concerning environmental
monitoring and the AGS proposal: (1) AGS investigators mention host range
studies, but the AGS proposal contains no data on host range; (2) AGS
proposes to provide a ten meter barren buffer zone surrounding the test
plot but does not mention the type of vegetation surrounding the buffer
zone; (3) AGS states it will sample the surrounding vegetation but does

not describe sampling procedures; (4) AGS states the test organisms will

be sprayed during calm night time conditions but does not describe the
spraying method; and (5) AGS does not state how the test organism will be

monitored for wind or insect dispersal from the test plot to surrounding

areas

.

Dr. Scandalios said Pseudomonas syringae is abundant in nature. He felt

AGS has taken all necessary precautions, and he suggested that RAC recom-

mend approval of the proposal with Dr. Vidaver's five stipulations.

Dr. Sharpies said the proposed experiments are not threatening. She said

the test organisms occur naturally in the environment. The ice nucleating

gene is apparently present in a single copy p^er gencme in INA+ organisms

and has been deleted from the test organism. This is substantially differ-

ent frcm adding a new gene to an organism. As there is evidence that frost

injury predisposes and may even be necessary for pathogenicity, IIPC strains

should be less pathogenic than INA+ strains. Dr. Sharpies agreed that the

AGS proposal did not adequately describe environmental monitoring, but she

did not think this consideration in this instance important enough to deny

AGS approval to proceed with the experiment.

Dr. Gottesman suggested RAC remember the scale of the proposal; approval is

being asked for a very limited set of field tests. Approval of these field

tests does not extend to commercial use. She felt many of the environmental

testing questions mentioned by Dr . Pimentel are relevant to large-scale

com.Tsrcialization. She suggested this limited field test be permitted

and pertinent data be collected.

Dr. Gottesman felt it extremely important that a distinction be drawn between

trivial and non-trivial cases. She thought RAC should develop a list of
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pertinent review considerations, but she did not think every question
has to be asked for every experiment. Dr. Gottesman thought the experiment
proposed by AGS was a "trivial case" as similar bacteria are present in
nature in large numbers, and the scale of the AGS release is very small.

Dr. Pimentel said he did not believe this field test of the organism is
going to cause environmental effects. However, as an ecologist, he is

influenced by his knowledge of the problems caused by introductions of
novel organisms. He said half the pests in the U.S. are introduced organ-
isms. He reminded the FAC that a minor genetic change can cause seme
avirulent organisms to become virulent. Dr. Pimentel emphasized that
introducing a reproducing organism into the environment differs from
releasing a chemical. He argued that for the sake of credibility if
testing is going to be done it must be done in a good sound scientific
manner.

Dr. Friedman said for the sake of credibility the scientific basis of the
experiment must also be taken into account. He said the AGS mutant is no
different from mutants occurring in populations of these organisms in
nature. Simply because the organism is created by recombinant DNA technol-
ogy does not magically make it any different from naturally occurring
mutants.

Dr. Pirone said he did not regard the AGS mutant any differently than he
regarded naturally occurring mutants. However, the AGS strain is a dele-
tion mutant and as the genes regulating pathogenicity are not known, it is
not knewn whether the deletion might affect the expression of pathogenicity.
Ite said he did not wish to see a whole range of other characteristics tested;
but given that seme Pseudomonas syringae isolates are pathogenic, it is

prudent to test for pathogenicity. Dr. Pirone thought a prudent individual
would test mutants created by whatever means for pathogenicity before
field testing.

Dr. Pimentel said he supported Dr. Pirone’ s comments. He reiterated that
he did not see a problem with field testing the AGS mutant, but he said
AGS provided no data to support the phrase "no observable effects" used in
describing the results of tests performed with chemically induced mutants.
Walking through test plots and seeing no observable effects is not sufficient.
Dr. Pimentel said anyone walking into his test plots at Cornell University
where experiments are being performed with pesticides and toxic chemicals
will observe no effects just by eyeing the plots. However, if the insec±s,
arthropods, microbes, etc., are examined, tremendous differences are noted.
Dr. Pimentel reiterated his statement that any environmental testing should
be performed in a sound manner.

Dr. McKinney said the AGS proposal offers an opportunity to acquire some
important data with little risk. While it may not be possible or feasible

to do every test Dr. Pimentel suggests, RAC should take advantage of every
opportunity to acquire such environmental information.
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Dr . Holmes agreed with Dr . McKinney but expressed some skepticism about
using the AGS experiment as a risk assessment study as it was not designed
to be one.

Dr. Miller said FDA's philosophy is the amount of testing and oversight
required should be that vhich is necessary and sufficient. He thought seme
of Dr. Pimentel's suggestions represent a kind of "academic feeding frenzy"
of things that are intellectually desirable but wholly unnecessary in this
case. Dr. Miller felt it "unreasonable to penalize AGS by requiring them
to do a risk assessment study for academic reasons in a situation virtually
everyone believes is extraordinarily benign."

Dr. Morris Levin of EPA said he did not feel the AGS proposal was dangerous.
He asked Dr. Vidaver whether she had reservations which caused her to
suggest five stipulations be attached to the approval. Dr. Vidaver replied
she herself had no reservations; her five stipulations were offered to
meet the concerns of several members of the assenbly. The five stipulations
are in keeping with the conservative manner in which RAC has operated.

Dr. Lacy felt a stepwise procedure, i.e., frem a very small release to
larger releases would be the way to proceed in establishing guidelines for

planned releases into the environment.

Mr. Rifkin said he wanted to raise two levels of issues concerning the
AGS proposal: (1) scientific questions about the AGS experiments; and

(2) vhether these experiments should be postponed.

Mr. Rifkin said RAC spends a lot of time on toxicity and pathogenicity,

but something can be destructive in the environment without being pathogenic

He said the questions that need to be raised in terms of data on this

proposal are not about pathogenicity but vhether introducing INA“ in some

way potentially harms balanced relationships. INA“ bacteria exist in nature

but over millions of years they existed in a certain relationship to the

INA+ in a way that maintains a balance between INA“ and INA+ and the rest

of the ecosystem. When INA“ is concentrated through a procedure of placing

it on crops, that balanced relationship is changed in the small area. If

it is put over millions of acres of crops and is carrmercially viable, the

relationships in those areas will be changed.

Mr. Rifkin said the bacterium appears to promote and enhance the viability

of frost-resistant plants and insects in the temperate regions of the world.

He noted that many of the crops introduced in North America as cash crops

were tropical in origin like tobacco and beans and com; these crops are

frost-sensitive not frost-resistant. He argued that introduced INA“

bacteria would be enhancive to tropical insects and tropical plants that

are frost—sensitive, but deleterious to the natural flora and fauna that

INA"^ has enhanced over a period of time, i.e., frost-resistant plants

and insects.
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Mr. Rifkin asked whether there were data to suggest that INA” can develop a

niche. Are there any data to suggest that once INA- develcps a niche it

might be able to compete effectively with the INA+ in the surrounding envi-
ronment? Are there any data to suggest what the observable effects would
be to insect life? Mr. Rifkin said we know IISA+ intimately affects insects.

Mr. Rifkin said:

"I'm afraid we're using petrochemical thinking to look at biological
products. With a petrochemical it makes damned good sense to talk
about how much chemical you're putting out and how big the environment
is that you're placing it in. When you're dealing with a biological
product, quantity is not as important all the time as quality, because
biological products reproduce, they migrate, they grew, you cannot put
them back in the drum and take them back to the laboratory.

"

Mr. Rifkin said his second set of issues deal with the recent preliminary
injunction stopping NIH frern approving deliberate release experiments frem
NIH funded institutions, and whether now two standards will exist: one
standard for the university community and another for industry. If the
court decision is upheld, NIH may have to prepare environmental impact
statements or environmental assessments under the National Environmental
Policy Act (NEPA) before being allowed bo approve deliberate release
experiments submitted by universities.

Mr. Rifkin suggested that:

"...the desirability of a consistent policy and program, as well as the
fundamental concepts of simple fairness, require that all deliberate
release experiments, or each appropriate subclass, be treated in the
same manner."

Mr. Rifkin felt that:

"...it would be entirely inappropriate for a particular deliberate release
experiment submitted by a private company not to be held to the standards
of environmental scrutiny. . .applicable to a similar experiment submitted
by an NIH-funded entity."

In response to Mr. Rifkin 's comments, Mr. Mitchell said the court's decision
clearly stated that the preliminary injunction applied only to institutions
which receive NIH funds for recombinant DNA research and specifically did
not apply to voluntary submissions from industry. Mr. Mitchell pointed
out that RAC is advisory in nature; the NIH Director will determine final
action. He also pointed out that RAC proceeds on a case-by-case basis and
reviews all proposals on their merits under a common standard.

Mr. Harvey Price of the Industrial Biotechnology Association (IBA) said:

[500]



48

X.

XI.

"Since its enactment in 1969, those most familiar with NEPA's operation
give it rather mixed reviews. On the one hard, it's clearly proven
beneficial in many instances. In many other instances it's led directly
to overly elaborate procedures accanpanied by, as we may see in this
case, seemingly endless and unproductive litigation. As a result, many
major products have been delayed or impeded unreasonably with little or
no apparent benefit to environmental protection as a final result....

"Two of the major strengths of the NIH RAC review system for reccmbinant
DNA experiments have been the flexibility and case-by-case approach
demonstrated here today, characteristics that are well-suited to the
present canbination of both increasing knowledge and existing uncertainty
in biotechnology's nascent stage of development. This approach has
been the cornerstone of NIH's canmendable contribution to reccmbinant
DNA research and hence to the bicmedical and other societal benefits
which are within our reach. It shouldn't be abandoned lightly....

"While it's clear that NIH will have to comply with NEPA if the Federal
Courts decide, it's quite clear that it should also resist the temptation
to apply that statute's often strangling formalities to areas where it
is not legally applicable. Otherwise, in my view, it would be neither
wise science nor wise public policy."

Mr. Rifkin said if NIH does not have regulatory power over industry, it
should stop reviewing such proposals. "Voluntary ccmpliance doesn't make

sense .

"

CLOSED SESSION

The RAC went into closed session to consider prcposals from commercial

concerns for field testing of reccmbinant DNA containing organisms.

ADJOURNMENT

The meeting adjourned at 5:25 p.m., Friday, June 1, 1984.
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Points to Consider for Submission Under Appendix L.

Appendix L of the Guidelines specifies conditions under which certain
plants may be approved for "release into the environment" including field
tests. Experiments in this category cannot be initiated without submission
of relevant information on the proposed experiments to NIH, review by the
RAC Plant Working Group, and specific approval by NIH.

Ihe proposal should include a statement of objectives and a description of
materials and methods, including methodology for monitoring the experiments,
and expected results. A summary of relevant preliminary results should
accompany the proposal. Information to be submitted should include but
not be limited to:

A. Description of Plant Materials.

Give common and scientific names of plants. Identify the specific
cultivars or genetic lines to be used. Include information on the
relative homogeneity of the plant cultivars or lines and specific
genetic markers they are known to possess.

B. Vectors and Method of Introduction.

j

1. Describe the cloned DNA segment and its expression in the new
host.

2. Describe the method (s) by which the proposed DNA vector will be or
has been constructed. Diagrams are very helpful and may be necessary
for adequate understanding of the construct. Explain the advantages
(and disadvantage (s ) , if appropriate) of your vectors, if other
candidate vectors could be considered.

3. If microorganisms are used to introduce vectors or are vectors
themselves, indicate how they compare with wild-type strains. If

disabled pathogens are used to transmit the vector, indicate factors
that will most likely prevent these microorganisms from regaining
or acquiring pathogenic potential. If the vector is likely to
survive independently of the desired host(s), refer to this possibility,
and provide any available data to assess the probability of
transfer to other organisms.

4. If microorganisms are used to introduce vectors, the absence of

these microorganisms in the plants to be released in the field
should be documented.

6/1/84
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C. Characteristics and Monitoring of Genetically Engineered and Control
Plants.

1. Provide data from greenhouse and/or growth chamber studies to
support prospective field studies. Include rrorphological data
for at least two generations of plants as appropriate. Supply any
molecular or physiological data, especially as applicable to the
trait(s) under consideration.

Specify plant monitoring procedures, frequency, and types of
data obtained.

2. Field plots should meet the criteria specified in Appendix L-II-D:

"Appendix L-II-D. Plants are grown in controlled access fields
under specified conditions appropriate for the plant under study
and the geographical location. Such conditions should include
provisions for using good cultural and pest control practices,
for physical isolation from plants of the same species outside
of the experimental plot in accordance with pollination charac-
teristics of the species, and for further preventing plants
containing recombinant CNA from becoming established in the

environment. Review by the IBC should include an appraisal by
scientists knowledgeable of the crop, its production practices,
and the local geographical conditions. Procedures for assessing

alterations in and the spread of organisms containing recombinant
DMA must be developed. ''The results of the outlined tests must
be submitted for review by the IBC. Copies must also be submitted

to the Plant Working Group of the RAC."

Supporting data should include the following:

a. total area;

b. geographical location(s): where, how many locations;

c. plot design: for example, replication, row spacing,

nature of border rows;

d. specify plant monitoring procedures: frequency;

types of data to be obtained, including leaf,

seed, fruit, or root characteristics; disease,

insect and other animal population monitoring as

appropriate

.

e. specify techniques for monitoring the vector and/or altered

DNA; and

f. specify access and security measures."
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UNIFORMED SERVICES UNIVERSITY
OF THE

HEALTH SCIENCES
4X11 JONES BRIDGE ROAD

BETHESDA MARYIANO 20014

O* IMI PACSIOCNT

Bernard Talbot, M.D., Ph.D.
Deputy Director
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Gene from E. col i

Fed. Reg. 49:17673, 1984 (Apr 24, 1984)
Dear Dr. Talbot:

Since Drs. O'Brien and Holmes have asked the Recombinant DMA Advisory Committee
(RAC) to address four specific issues, reference Federal Register 49:17673,
1984 (April 24, 1984), this letter is submitted to the Committee to aid in its
del iberations.

At the RAC meeting on 6 February 1984, Mr. Jeremy Rifkind, President, Foundation
on Economic Trends, submitted a press release, "'Arms Control Impact Statement'
requested for DoD Toxin Experiment". The statue from which he quoted is as
follows: 22 U.S.C. 2576, "(a) In order to assist the Director in the performance
of his duties with respect to arms control and disarmament policy and negoti-
ations, any Government agency preparing any legislative or budgetary proposal
for "(3) any other programs involving technology with potential military
application or weapon systems which such Government agency or the Director
believes may have a significant impact on arms control and disarmament policy
or negotiations shall, on a continuing basis, provide the Director with full

and timely access to detailed information, in accordance with the procedures
established pursuant to section 2575 of this title, with respect to the nature,
scope and purpose of such proposal."

The Department of Defense does not believe that the O'Brien-Holmes proposal
(program) has (would have) a significant impact on- arms control and disarmament
policy or negotiations.

As a technical point, the current O'Brien-Holmes request to RAC was neither a

legislative nor budgetary proposal. Their original budgetary proposal was
reviewed and approved by the National Institute of Allergy and Infectious
Diseases (AI 20148).

May 15, 1984
'(ACHING HOSPITALS

WALICA A ( ( O A AM V MCOICAl C(NT(A
NATIONAL NAVAL MCOICAL C(NT(A

MALCOLM GAOW AIA TOACf MCOICAl CCNTCA
WIITOAO HALL AIA COACC MCOICAL CCNTCA

mo
Re: Proposal to Clone Shiga-like Toxin

Sincerely,
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i
o UNITED STATES ENVIRONMEN fAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

MAY I 8 1984

Honorable Albert Gore, Jr.
Chai rman
Subcommittee on Investigations

and Oversight
Committee on Science and Technology
House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

Thank you for your letter of March 12, 1984. We appreciate
the opportunity to comment on your Subcommittee* staff report
entitled "The Environmental Implications of Genetic Engineering."
The report is an insightful analysis which the Agency finds
valuable in the development of its biotechnology programs.
Also enclosed is our response to your specific questions on
the Environmental Protection Agency (EPA) plans for regulating
the deliberate release of genetically engineered organisms.

The report's first recommendation is that EPA should
establish formal communications and agreements with other
agencies. This communication is already taking place. EPA
personnel have served as non-voting representatives to the
National Institutes of Health's (NIH) Recomb inant-DNA Advisory
Committee (RAC) since the Committee's inception. EPA also
joined the Food and Drug Administration (FDA), the U.S.
Department of Agriculture (USDA), the Occupational Safety and
Health Administration (OSHA) , and the Consumer Product Safety
Commission (CPSC) in making biotechnology one of the major
agenda items of the Interagency Risk Management Council ( IRMC)

.

EPA is also participating with other interested Federal
agencies on a Cabinet Council Working Group on Biotechnology.
This working group is now undertaking a review of the Federal
regulatory rules and procedures related to biotechnology.
Finally, bilateral communications between EPA and other
Federal agencies concerning their biotechnology programs have
and will continue to take place on a regular basis.

The report's second and third recommendations are to

establish an "interagency task force" to review all proposals
for deliberate releases until EPA's regulations are fully
operational

.
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We agree that to the greatest extent practicable all
relevant scientific and technical skills available to Federal
agencies should be brought to bear in review of proposals for
deliberate release. The Cabinet Council Working Group will
be addressing the need for the kind of interagency task force
you are recommending.

The report's fourth recommendation would give the
interagency task force responsibility for approving research
scale releases, provided that a plan for reviewing proposals
is underway in 90 days. EPA is now considering steps to
deal with small scale field test proposals under FIFRA and
TSCA . In the interim, we believe the RAC is best equipped to
review nonpest icidal field scale releases. The RAC, as you know,
has representatives from all major Federal regulatory agencies
with responsibilities in biotechnology and provides an excellent
forum for interagency deliberation on issues associated with
deliberate release. For pesticides, the Agency's plan includes
proposing a policy to require a several month pre-test notifi-
cation to EPA when conducting field studies for research
purposes on less than 10 acres of land (or 1 acre of water)
with microbial pesticides. For TSCA uses, EPA is considering
the possibility of narrowing the PMN exemption for research
and development substances so that field tested organisms are
not eligible.

In summary, we agree with the subcommittee recommendations
that formal communications and agreements with other agencies
are important in bringing all available scientific expertise
to bear in the evaluation of scientific issues associated
with biotechnology. We also agree that it is important to
employ interagency mechanisms suqh as the RAC in the evaluation
of research scale releases. As I indicated earlier, our
activities in the Cabinet Council Working Group, the IRMC,
and the RAC, as well as our close coordination with other
Federal agencies are accomplishing these goals.

The Agency has also prepared answers to the Subcommittee's
specific questions pertaining to the appropriate role of EPA,
NIH, and USDA for assessing release of genetically engineered
organisms into the environment for field scale testing as
well as for further commercial purposes. Your questions and
our answers are as follows:
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1. Does EPA intend its assertion of jurisdiction under
TSCA to extend to field scale testing of genetically
engineered organisms? if so, how will this be
implemented. Since such jurisdiction is claimed
under FIFRA as well, how will the two be coordinated?
Is EPA considering lowering its 10 acre exemption for
field testing of genetically engineered organisms
under FIFRA?

The Agency intends to publish a Federal Register notice
later this year that will explain our plans for regulating
biotechnology under TSCA and FIFRA and solicit comments on a

number of issues. The notice will also describe the Office
of Pesticides and Toxic Substances' (OPTS) strategy for
requiring pre-test notification of field tests, including
those under 10 acres, of genetically engineered microbes
under FIFRA and TSCA. It will explain how EPA will require
PMNs under TSCA for commercial production of engineered
microbes and it will announce the establishment of an Agency-
wide biotechnology committee to provide coordinated policy
support to the program offices, and to provide guidance to our
representatives to the RAC.

2. Has EPA developed a program and management plan
(budget, personnel, R&D requirements, procedures,
guidelines and regulations, projections of workload,
etc.) for implementation of its program under TSCA?
FIFRA? If so, I would appreciate receiving a copy of
any such plan or plans.

EPA is in the process of developing the management aspects
of its program plan (including personnel, research and develop-
ment requirements, guidelines, and regulations) to implement
its biotechnology program. OPP is hiring additional scientific
personnel to work on biotechnology applications.

The Office of Toxic Substances (OTS) also plans to hire

additional specialists to complement its existing staff for

the biotechnology program under TSCA. Public comments from

the Federal Register notice on biotechnology, which EPA

plans to publish later this year, will be used by OTS and OPP to

refine their respective program plans.

A research plan for biotechnology has been ongoing for

several years. EPA's Office of Research and Development

(ORD) has sponsored such activities as trend analyses of

agricultural and industrial applications of biotechnology

,
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risk analysis techniques for assessing environmental hazards,
and use of genetic engineering for pollution control. Much
of the work completed thus far provides methods for identifying
and characterizing microbial agents used for pesticidal
purposes. In 1970, when the first viral pesticides were
registered by EPA, they could only be identified by what
insects they infected. Subsequent EPA-sponsored symposia
determined the need for better identification of microbes,
and the Agency's pioneering research in this field has begun
to establish standard methodologies critical to microbial
safety testing.

An Intra-agency Biotechnology Workshop was held in
December 1983 to develop a research strategy for biotechnology.
The workshop was attended by representatives from all pertinent
EPA offices. The program offices identified the following
priorities

:

a. to develop identification and monitoring techniques.

b. to conduct background research on the applicability
of existing scientific methods for identifying and
analyzing the health and environmental risks of
biotechnology

.

c. to develop risk prevention techniques.

Enclosed is the workshop report for the Subcommittee's
information.

EPA is currently refining the workshop recommendations
for future research. The detailed research proposals were
peer reviewed by an expert scientific panel in early May 1984.
The peer reviewed report will help EPA develop its technical
support approach and agenda. A final report will be available
during this summer.

In parallel with the workshop efforts, ORD is conducting
an inventory of its capabilities (i.e., personnel and facilities)
to help determine resources needed to implement required
research/technical support activities for FY '84 and FY '85.

Concerning guidelines and regulations, OPP will handle
applications for release into the environment using the
Agency's testing guidelines for biorational pesticides,
entitled "Subdivision M," which is already in use. Regulations
applicable to biotechnology include 40 CFR , Part 158 (copy
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enclosed), and FIFRA section 5, which concerns the experimental
use of pesticides. Also enclosed is an article from the
"Recombinant-DNA Technical Bulletin" that summarizes these
aspects of EPA's program plan for registering engineered
microbial pesticides.

3. What is HHS's projection for FY '84 and FY '85 for
the number of applications it anticipates receiving
for field scale releases? For commercial releases?

EPA has not been informed of any Health and Human Services
(HHS) projections for intentional release applications or commer-
cial releases. For more information on HHS activities you
may want to contact: Dr. William J. Gartland, Jr. at the
National Institutes of Health: 496-6051.

For your information, concerning projected workloads,
OPP has already received between 15 and 20 inquiries from a

number of prospective applicants, including both large pesticide
companies and new companies set up specifically to produce
genetically engineering biological products. To date there
are no formal applications for the registration or experimental
use of an engineered biological pesticide. However the NIH-RAC
recently reviewed and approved a research proposal for the
field test of an engineered microbial. This proposal involves
the field test of a natural plant-dwelling bacterium genetically
manipulated to remove its frost-promoting properties.

OTS has thus far received several inquiries from prospective
PMN submitters under TSCA. OTS estimates that it will receive
fewer than 10 submissions in FY '85.

4. How does EPA plan to coordinate its activities with
other regulatory and R&D programs in EPA? With the
U.S. Department of Agriculture? With the National
Institutes of Health?

The Federal Register notice (discussed in response to

question one) will delineate the regulatory responsibilities
of EPA's OPP and OTS as well as mechanisms for coordination
with other EPA offices and other agencies such as USDA and
NIH. EPA will also be involved in related activities such as

participation on NIH's RAC, the Cabinet Council Working Group
on Biotechnology, and the OPP Science Advisory Panel (SAP)

subgroup's review of pesticide issues.
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5. EPA currently does not have substantial expertise in
genetic engineering. How and on what timetable does
EPA expect to develop its expertise in this field?
To the extent EPA gets requests for release into the
environment during the next six months, how will EPA
handle such applications? During the next year?

The shortage of substantial expertise in this area is a
worldwide problem. The Agency's expertise in microbiology
and environmental risk assessment, as demonstrated by many
years of experience in registering non-engineered microbial
pesticides, is applicable to the assessment of engineered
microbes as well. New questions about genetically engineered
microbes will primarily concern the properties of the genetic
manipulations themselves, such as their stability or their
potential for inter-species transfer or exchange. For these
questions, the program offices will draw on expertise already
generated in EPA's ORD through its research projects. As
mentioned in our general remarks, interagency and academic
expertise that will be recruited to serve on the SAP subgroup
and other biotechnology advisory groups will provide an impor-
tant "pool" of scientific expertise.

During the next six months to a year, OPTS will rely upon
the Office of Research and Development and other internal
Agency resources, scientific expertise available through
interagency mechanisms, as well as contractors and other
experts in the evaluation of applications under FIFRA and
TSCA

.

6. How does EPA think that the talent and expertise in
genetic engineering currently available in the Federal
Government can best be utilized to assure that research
progress and commercialization of biotechnology
proceed in a timely fashion, while providing for
appropriate review to insure public health and safety?
Is additional legislation necessary for this purpose?

The Agency does not believe that additional legislation
is necessary at this time. Regulation of biotechnology should
largely remain in the hands of existing regulatory authorities.
EPA believes constant attention should be given to the government
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wide coordination of policies and the avoidance of duplication
in research efforts.

We appreciate your subcommittee's interest in the
environmental issues associated with biotechnology. If we
can be of further service, please lot us know.

Sincerely

,

/S/ WILLIAM D. RUCXELSHAUS

William D. Ruckolshaua

Enclosures
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Hon. William D. Ruckelshaus
Adm i n i strator
Environmental Protection Agency
Washington, D.C. 20460

Dear Mr. Ruckelshaus:

I am enclosing a copy of a report entitled, "The Environmental Implications
of Genetic Engineering," which was recently printed by the Committee on Science
and Technology. Generally, the report addresses questions concerning releases
into the- env i ronment of genetically engineered organisms.

The report acknowledges and supports the position taken by the Environ-
mental Protection Agency to consider genetically engineered organisms within
the purview of the Toxic Substances Control Act (15 U.S.C. 2601) and the
Federal Insecticide, Fungicide, and Rodenticide Act (7 U.S.C. §136A). The
report also raises questions about the appropriate role of EPA, NIH, and USDA
in assessing the release of genetically engineered organisms into the environ-
ment for field scale testing as well as for commercial purposes. The report
contains several recommendations relevant to the activities of your agency,
would appreciate your response to the report generally, and to the specific
recommendations addressed to your agency. Additionally, I would appreciate
answers to the following questions:

(1) Does EPA intend its assertion of jurisdiction under TSCA to extend to

field scale testing of genetically engineered organisms? If so, how

will this be implemented. Since such jurisdiction is claimed under
FI FRA as well, how will the two be coordinated? Is EPA considering
lowering its 10 acre exemption for field testing of gentically
engineered organisms under FIFRA?

(2) Has EPA developed a program and management plan (budget, personnel, R£D

requ i rements
,
procedures, guidelines and regulations, projections of

workload, etc.) for implementation of its program under TSCA? FIFRA?
if so, i wou i a appreciaTe receiving a copy of any such plan or plans?
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Hon. William D. Ruckleshaus
March 12, 1984

Page Two

(3) What is HHS’s projection for FY '84 and FY '85 for the number of appli-
cations it anticipates receiving for field scale releases? For commer-
cial releases?

(4) How does EPA plan to coordinate its activities with other regulatory
and R&D programs in EPA? With the U.S. Department of Agriculture?
With the National Institutes of Health?

(5) EPA currently does not have sustantial expertise in genetic engineer-
ing. How and on what timetable does EPA expect to develop its exper-
tise in this field? To the extent EPA gets requests for release into
the environment during the next six months, how will EPA handle such
applications? During the next year?

(6) How does think that the talent and expertise in genetic engineering
currently available in the Federal Government can best be utilized to

assure that research progress and commercialization of biotechnology
proceed in a timely fashion, while providing for appropriate review to
Insure public health and safety? Is additional legislation necessary
for this purpose?

I appreciate your attention to this request. If you have any questions,
please contact Robert B. Nicholas, Staff Director/Counsel, or Dr. Morris Levin,
LEGIS fellow, of the Investigations and Oversight Subcommittee staff at

226-3636.

Subcommittee on Investigations
and Oversight

AG/Ntk
Enc I osure

cc: John Moore
Bernard Goldstein
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Actions
Under Guidelines

agency: National Institutes of Health,
PHS, DHHS.

action: Notice of actions under NIH
guidelines for research involving
recombinant DNA Molecules.

summary: This notice sets forth actions
taken by the Director, National
Institutes of Health (NIH), under the

June 1983 NIH Guidelines for Research
Involving Recombinant DNA.Molecules
(48 FR 24556).

EFFECTIVE date: September 13, 1984.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained
from Dr. William

J. Gartland, Office of

Recombinant DNA Activities (ORDA).
National Institutes of Health, Bethesda,
Maryland 20205, (301) 469-6051.

SUPPLEMENTARY INFORMATION: Two
major actions under the NIH Guidelines
for Research Involving Recombinant
DNA Molecules are being promulgated
today. These proposed actions were
published for comment in the Federal
Register of April 24, 1984 (49 FR 17674),

and reviewed and recommended for

approval by the Recombinant DNA
Advisory Committee (RAC) at its

meeting on June 1, 1984. In accordance
with section IV-C-l-b of the NIH
Guidelines, these actions have been
found to comply with the Guidelines and
to present no significant risk to health or

the environment

Part I of this announcement provides
background information on the actions.

Part II provides a summary of the

actions of the Director, NIH.
Action on other items revieweo and

recommended for approval at the June 1,

1984, RAC meeting will be announced at

a later date.

I. Decision on Actions Under Guidelines

1-A. Proposal To Clone Shiga-Like
Toxin Gene From E. coli

Dr. Alison O’Brien of the Uniformed
Services University of the Health
Sciences (USUHS) in collaboration with
Dr. Randall Holmes (USUHS) proposed
to clone in Escherichia coli K-12 the

structural gene of the Shiga-like toxin of

E. coli. Shiga-like toxin has activity

similar to the activity of Shigella

dysenteriae toxin.

The description of the review resulting

in this decision is organized as follows:

l-A-l. History of the Proposal

I-A-2. Comments on the Proposal in

Response to the April 24. 1984, Federal
Register Notice

I-A-2. Excerpts From the Minutes of the May
11, 1984, Meeting of the RAC Working
Croup on Toxins

l-A-4. Excerpts of Drafts Minutes of the June
1, 1984, RAC Discussion of the Proposal

I-A-5. Decision

I-A-l. History of the Proposal

In a first submission in September
1982, the investigators proposed to clone
the Shiga-like toxin gene in S', coli EKl
host-vector systems using plasmid,

cosmid, or lambda cloning vectors. Irv

support of their proposals, Drs. O’Brien
and Holmes offered the following

arguments:

a. Clinical isolates of E. coli have
already been demonstrated to elaborate

large amounts of toxin indistinguishable

from that produced by Shigella

dysenteriae 1 (Shiga). Therefore, the

genes for Shiga-like toxin production are

present in the E. coli gene pool found in

nature.

b. Human volunteers fed large

numbers of Shigella dysenteriae 1

organisms that produced Shiga toxin btft

could not colonize the bowel did not

become ill. Therefore, any accidental

ingestion of the organism to be
manufactured, a loxin-producing E. coli

K-12 strain that cannot colonize the

human intestinal tract, would pose little

hazard to man.

c. Purification of Shiga toxin in

several laboratories and E. coli Shiga-

like toxin in the investigator’s laboratory

has not.identified any excessive risk

from the aerosolization of toxin that

probably occurs during the process of

toxin preparation. In orrf laboratory,

toxin was isolated from 500 liters of

culture with only Pi physical

containment.

d. Shiga toxin is a potent cytotoxin for

a subline of HeLa cells (a human
cervical carcinoma tissue culture cell

line), but the toxin has no effect on
many other human, monkey, or rodent

tissue culture cells. Therefore, the toxin

is quite cell-type specific: and this

limited spectrum of activity suggests

that it would be non-toxic for most cells

in the human body.

e. Contrary to the old literature, Shiga

toxin is not a neurotoxin. By 1955, it was
established that the paralysis observed

in rabbits and mice (but not monkeys,

guinea pigs, hamsters, or rats) when
toxin is given intravenously is a

reflection of the effect of toxin on the

endothelium of small blood vessels, not

a direct effect on nerve cells.

This first submission was summarized

in the Federal Register of September 22,

1982 (47 FR 41924).

One comment on a related issue was
received during the comment period. Dr.

K. N. Timmis of the Universite de

Geneve suggested that the NIH
Guidelines for Research Involving

Recombinant DNA Molecules as they

relate to the cloning of the Shiga toxin

gene be revised. Dr. Timmis argued that

Shigella and Escherichia are closely

related, and that the NIH recognizes the

high degree of relatedness by including

these two genera in Sublist A. Appendix
A, of the Guidelines. Dr. Timmis argued,

therefore, that no NIH review should be
required when the Shiga toxin gene is to

be cloned in E. coli K-12.

The RAC discussed the request

submitted by Drs. O'Brien and Holmes
at the October 25, 1982, meeting. The
committee by a vote of twelve in favor,

none opposed, and one abstention,

recommended that the initial

experiments be performed under P4 +
EKl containment conditions. The NIH
accepted the RAC recommendation that

P4 + EKl containment is adequate to

contain safety the exeriments proposed

by Drs. O'Brien and Holmes and
appropriate language was added to the

Guidelines at Appendix F-IV-H,

„In December 1983, Drs. O’Brien and
Holmes requested reconsideration of

containment levels in view of

information which had recently become
available. They requested approval at

the P2 level of physical containment for

the following reasons:

a. Epidemiology studies have been
performed on over 150 E. coli strains

isolated from human and animals stools.

These studies have shown that the

majority (80%) of the strains made
detectable levels of Shiga-like toxin.

Moreover, four of four substrains of the

well-characterized bacterium E. coli K-
12 were shown to make low levels of the

toxin. Thus, cloning of the Shiga-like

toxin gene from clinical isolates of E.

coli into laboratory strains of E. coli K-
12 will not involve the introduction of a

“foreign" toxin into the organism.

b. Production of low levels of Shiga-

like toxin was observed in 2 of 15

normal human gut flora E. coli strains

from asymptomatic infants.

c. Strains of Vibrio cholerae and
Vibrio parahaemolyticus were tested

and shown to produce the Shiga-like

toxin. Thus, the gene(s) for Shiga-like

toxin are present in naturally occurring

isolates of the family Vibrionaceae and
not restricted to the Enterobacteriaceae.

In volunteer studies, some of the strains

of V. cholerae that produce Shiga-like

toxin did not cause disease. Therefore,

the ability to produce Shiga-like toxin is

not equivalent with virulence in humans
challenged by the oral route.
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d. Phages for two clinical isolates of E.

coli have been shown to control high-

level production of Shiga-like toxin in E.

coli K-12 host strains by phage
conversion. Thus, either the structural

gene(s) for the Shiga-like toxin or

regulatory genes that control high-level

production of the toxin are present on
wild-type phages from clinical isolates

of E. coli. In this sense, “cloning” of

genes that affect production of Shiga-

like toxin onto phage genomes has

already occurred in nature.

In addition, the U.S. Cholera Panel of

the National Institute of Allergy and
Infectious Diseases (NIAID)

recommended that NIH reconsider the

ban:

... on Shiga toxin cloning experiments in

containment facilities other than P4. This

strict requirement will prevent most
laboratories from deleting the Shiga gene

from candidate V. cholerae and ETEC
vaccine strains. Shiga toxin is now found in

many nonpathogenic E. coli, including the

common vector host, E. coli K-12.

The request for reconsideration was
published in the January 5, 1984, Federal

Register (49 FR 696). During the

comment period, a letter was received

from Dr. Werner Arber, the chairman of

the Swiss Commission for Experimental

Genetics, which is in charge of questions

related to research involving

recombinant DNA molecules. Dr. Arber
wrote that a Swiss ad hoc committee of

experts requested by the Commission
for Experimental Genetics had reviewed
proposed research involving cloning of

the Shiga toxin gene in an E. coli host-

vector system. Dr. Arber wrote this

committee had concluded that:

Work with recombinant DNA could not be
expected to present a more severe biohazard
than work with the natural pathogens . . .

recent investigations had shown that a

number of bacterial strains related to

Shigella, in particular E. coli strains, carried

genes homologous to the gene for Shiga toxin

. . . although Shigellosis is a serious disease,

it does not represent a serious danger for an
epidemic.

A letter from Dr. Kenneth Timmis of

the Universite de Geneve said:

An ad hoc committee of medical
microbiologists specifically constituted in

Switzerland to evaluate the possible danger
of cloning in E. coli K-12 the gene for Shiga

toxin, concluded that the experiment
represented no greater danger than did work
on Shigella itself and, as a result,

recommended P2/EK1 containment
conditions. ... A different committee of

medical microbiologists set up for the same
purpose in Western Germany arrived at

precisely the same conclusion.

The RAC reviewed the proposal of

Drs. O'Brien and Holmes at the

February 6, 1984, meeting. A full account

of the RAC discussion, including the

request by Mr. Jeremy Rifkin for an arms
control impact statement, is found in the

Minutes of the meeting available from

ORDA. By a vote of nine in favor, five

opposed, and four abstensions, the RAC
recommended that Drs. O'Brien and
Holmes and coworkers be allowed to

proceed with cloning the gene for Shiga-

like toxin under P2 physical containment

conditions in E. coli K-12, restricted to

using EK2 plasmid vectors, commencing
first with the use of pBR325 and pBR322
and proceeding to other EK2 plasmid

vectors only is those are unsatisfactory.

By a vote of eight in favor, four

opposed, and five abstensions, the RAC
passed the same motion but with the

names of the investigators deleted from

the motion.

It has been the practice of NIH not to

accept RAC recommendations that do
not indicate a clear consensus.

Accordingly, it was announced in the

Federal Register of April 25, 1984 (49 FR
17846), that NIH did not accept the RAC
recommendations offered at the

February 6, 1984, meeting relating. to the

cloning of the Shiga-like toxin gene. The
investigators had approval, however, to

conduct these experiments at the P4

level of containment under their

previous permission which appears in

the Guidelines (48 FR 24569) under
Appendix F-IV-H.

In a letter dated April 4, 1984, Drs.

O’Brien and Holmes asked the RAC to

address the following specific issues:

a. That the containment conditions

required for cloning of the intact

structural gene(s) for Shiga-like toxin of

E. coli into E. coli K-12 be reduced from
P4 + EK1 to P3rbEKl.

b. If the investigators are successful in

cloning the structural gene(s) for Shiga-

like toxin and if they can document that

the amount of toxin produced by the

clones is no greater than the amount
made by highly toxinogenic clinical

isolates of E. coli (i.e„ approximately 10 7

50% cytotoxic doses/mg protein in cell

lysates and 10 8 50% cytotoxic doses/ml
in culture supernatants when bacteria

are grown in iron-depleted glucose

syncase media), they request permission

to remove such clones from the original

containment conditions and to perform

subsequent work with them under
Pi -f EKl conditions.

c. If they can identify nontoxinogenic

fragments of the structural gene(s) for

Shiga-like toxin, the investigators

request permission to:

(1) Remove any such cloned nontoxic

fragments (generated during the search

for clones that contain intact toxin

structural genes) from the original

containment conditions to work with

them under Pi + EKl conditions; and

(2) Diiectly clone any such nontoxic

fragments into E. coli K-12 under Pi +
EKl conditions.

d. If the structural gene for Shiga-like

toxin is shown to be present in a

specific bacteriophage gename and its

physical location is determined, they

request permission to:

(1) Remove from the original

containment conditions any clones of

fragments of phage genome (generated

during the process of obtaining cloned

toxin structural genes) that do not

correspond to toxin structural genes and
to work with them under Pi + EKl
conditions; and

(2) Directly clone any fragments of the

phage genome that do not correspond to

toxin structural genes into E. coli K-12
under Pi -f EKl conditions.

e. If in future experiments the

investigators can isolate nontoxinogenic

alleles of the structural gene(s) for

Shiga-like toxin by transposon mediated

mutagenesis (insertional inactivation) or

by chemical mutagenesis, they request

permission to clone these

nontoxinogenic alleles of. the toxin

structural gene(s) into E. coli K-12 under

Pi + EKl conditions.

Dr. O'Brien and coworkers supplied

additional data in support of these

requests.

I-A-2. Comments on the Proposal in

Response to the April 24, 1984, Federal

Register Notice

This proposal containing the five

specific issues raised by Drs. O'Brien

and Holmes in their April 4, 1984, letter

appeared in the Federal Register of April

24, 1984 (49 FR 17672). During the public

comment period, three communications

were received concerning this proposal.

These communications were from Mr.

Jeremy Rifkin of the Foundation on
Economic Trends, Dr. Jay P. Sanford,

President, Uniformed Services

University of the Health Services

(USUHS), and Ms. Patricia Campbell,

Public Affairs Officer, USUHS.
Mr. Jeremy Rifkin in a letter dated

May 15, 1984, proposed that:

. . . the RAC postpone its consideration of

the Shiga-like toxin experiment to be

conducted by the Uniformed Services

University of the Health Sciences until an

adequate mechanism is developed and
applied that will enable RAC to determine

the potential military applications of this and
certain other types of recombinant DNA
research. I am particularly concerned about

the relationship between the development of

vaccines and other prophylactic and
defensive uses of recombinant DNA
technology and the potent' al convertibility of

this research for military purposes.

Once again, I am asking that the RAC send

a formal request to the Department of
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Defense (DOD) and the Arms Control and
Disarmament Agency (ACDA) asking for an
Arms Control Impact Statement (ACIS) for

the Shiga-like toxin experiment and all other

recombinant DNA related research presently

being conducted by the DOD and agencies
and institutions related to the DOD.

Mr. Rifkin contended that:

. . . experiments like the proposed Shiga
experiment being considered today are

technologies ‘with potential military

application or weapons systems applications'

and therefore are subject to section 36(a)(3)

of the Arms Control and Disarmament Act. It

is my understanding that the DOD and the

Arms Control and Disarmament Agency are

in non-compliance with this act in regard to

the Shiga experiment and other biological

experiments involving recombinant DNA
technology. Therefore, it would be improper
for the RAC to consider this proposed
experiment to clone a Shiga toxin until such
time as a weapons impact statement covering

this experiment and or the category of

experiments it is part of, is forthcoming from
the Arms Control and Disarmament Agency.

He further stated that:

... 1 urge this committee to place a

moratorium on all further authorizations of

DOD related toxin experiments until such
time as this committee engages in a full

dialogue with all other interested agencies in

the Executive and Congressional branches
relative to the potential uses of this

technology for biological warfare purposes.

Dr. Jay P. Sanford, President, USUHS,
in a letter dated May 15, 1984, wrote
that:

At the RAC meeting on 6 February 1964,

Mr. Jeremy Rifkin, President, Foundation on
Economic Trends, submitted a press release,

'Arms Control Impact Statement requested

for DoD Toxin Experiment.’ The statute from

which he quoted is as follows: 22 U.S.C. 2576,

'(a) In order to assist the Director in the

performance of his duties with respect to

arms control and disarmament policy and
negotiations, any Government agency
preparing any legislative or budgetary

proposal for — '

‘(3) any other programs
involving technology with potential military

application or weapon systems which such

Government agency or the Director believes

may have a significant impact on arms
control and disarmament policy or

negotiations shall, on a continuing basis,

provide the Director with full and timely

access to detailed information, in accordance

with the procedures established pursuant to

section 2575 of this title, with respect to the

nature, scope and purpose of such proposal.'

The Department of Defense does not

believe that the O'Brien-Holmes proposal

(program) has (would have) a significant

impact on arms control and disarmament
policy or negotiations.

As a technical point, the current O'Brien-

Holmes request to RAC was neither a

legislative nor budgetary proposal. Their

original budgetary proposal was reviewed

and approved by the National Institute of

Allergy and Infectious Diseases (AI 20148).

A fact sheet concerning the Shiga-like

toxin proposal was distributed by Ms.
Patricia Campbell, Public Affairs

Officer, USUHS, at the June 1 , 1984,

RAC meeting. The fact sheet offered the

following information:

Randall Holmes, Ph.D., M.D., Chairman and
Professor, and Alison O'Brien, Ph.D.,

Associate Professor, Department of

Microbiology, Uniformed Services University

of the Health Sciences (USUHS), are studying

a substance (toxin) produced by a bacterium

(Escherichia coli). This bacterium is one of

many bacteria that can cause diarrhea in

humans and animals. Diarrheal diseases are

the number one killer of children in third

world countries.

The purpose of the O’Brien/Holmes
research is to determine whether the toxin

(called Shiga-like toxin) has a role in diarrhea

due to E. coli. Such information may help in

the development of vaccines against such

diarrheas.

I-A-3. Excerpts From the Minutes of the

May 11, 1984, Meeting of the RAC
Working Group on Toxins.

The NIH convened a meeting of the

RAC Working Group on Toxins on May
11, 1984, to review available scientific

data with regard to Drs. O'Brien's and

Holmes' April 4, 1984, request. The
following excerpts from the minutes of

that meeting indicate the basis for the

recommendations made by the working

group to the RAC at the June 1 , 1984,

RAC meeting.

In regard to the first request in the

April 4, 1984, letter from Drs. O’Brien

and Holmes, the following discussion

ensured:

Dr. Levine said he had participated in

formulating Appendix F [to the Guidelines).

In his opinion, cloning of the Shiga toxin gene

was paced under Section F-l which requires

NIH review and approval because the

working group at that time did not possess

sufficient data to evaluate pertinent

questions. Dr. Levine thought pertinent dpta

were now available. He cited the data

generated through feeding experiments with

140 human volunteers. These volunteers were

fed Shiga toxin-producing Shigella which

lacked invasive characteristics. No disease

symptoms were observed in 139 individuals:

in one individual the strain reverted to an

invasive form and the volunteer developed

shigellosis. He also cited the evidence

generated by Branham, Dack, and Riggs

which shows that large amounts of Shiga

toxin instilled directly into monkey intestinal

pouches has no effect. Dr. Levine said the

containment specified for cloning Shiga toxin

in E. coli K-12 should be lowered on the

basis of these data.

Dr. Gottesman calculated that in a worst

case scenario, 10 * engineered E. coli with the

Shiga toxin gene on a high expression, high

copy number plasmid might produce one

milligram of toxin in the human gut. Dr. Gill

calculated that this amount is roughly

equivalent to approximately 14,000 lethal

doses for humans when the toxin is

administered parenterally. He said that

100.000 times more tetanus toxin is required

enterally to kill animals than is required

parenterally. Dr. Gottesman noted that

Branham. Dack. and Riggs had administered

20.000 lethal doses to monkey intestinal

pouches with no observed effect.

Dr. Levine moved that the working group

recommend to RAC that cloning of the Shiga

toxin gene in E coli be permitted at P3

containment. Dr. Gill seconded the motion.

By a vote of five in favor, none opposed, and

no abstentions, the working group accepted

the motion.

In regard to the second item in the

request in the April 4, 1984, letter from

Drs. O'Brien and Holmes, the following

discussion ensued:

Dr. Levine suggested that under the

conditions specified by Dr. O'Brien, P2

containment would be acceptable. He felt

highly toxigenic isolates should be handled

under conditions equivalent to P2 in the

clinical laboratory.

Dr. Gill said some novel considerations

arise when a gene is cloned in a new genetic

background. These include: (1) Has the

potential for genetic transfer of the gene to

other organisms been increased; and (2) how
does the cloning affect the amount of gene

product expressed? He felt these issues

should be considered in evaluating the

second item in the proposal.

Dr. Gill said he would like Dr. Levine’s

motion to require the investigators to select

organisms with lower levels of toxin

expression than 10’ 50% cytotoxic doses/mg

protein in cell lysates and 10*50% cytotoxic

doses/ml in culture supernatants.

Dr. Levine pointed out that use of poorly

mobilizable plasmid vectors such as pBR322

add an additional measure of safety;

language specifying use of this type of

plasmid vector might meet Dr. Gill’s

concerns.

After some discussion as to

appropriate language the following

motion was developed:

The Working Group recommends to RAC
that E. coli host-vector systems expressing

the Shiga toxin gene may be removed from P3

to P2 containment conditions under the

following conditions:

(1) that the amount of toxin produced -by

the modified host-vector systems be no

greater than that produced by the positive

control strain 933 E. co/; 0157H7. grown and

measured under optimal conditions: and

(2) the cloning vehicle is to be an EKl
vector preferrably belonging to the class of

poorly mobilizable plasmids such as pBR322,

pBR328, and pBR325.

By a vote of five in favor, none opposed,

and no abstentions, the working group

accepted this motion.

In regard to the third item in the

request of the April 4, 1984, letter, the

following discussion ensued:

Dr. Gill suggested the working group

approve the third item of the request with the

added clarification that under pl + ERl
conditions the modified organism will not
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contain overlapping fragments which together

would encompass the structural gene(s). This

specification will eliminate the possibility

that the structural gene might be regenerated

through recombinational events.

By a vote of five in favor, none opposed,

and no abstentions, the working group

approved the motion to offer this

recommendation to RAC.

In regard to the fourth item in the

April 4, 1984, proposal:

It was the consensus of the group that

these experiments would not fall under

Appendix F of the Guidelines, and no action

need be taken.

In regard to the fifth item in the April

4, 1984, letter from Drs. O'Brien and
Holmes:

It was the consensus of the group that

because no working group could predict all

potential scenarios each specific

nontoxinogpnic allele should be considered

individually on a case-by-case basis. A
system is in place within the N1H to perform
this type of evaluation.

I-A-4. Excerpts of Draft Minutes of the,

June 1, 1984, RAC Discussion of the

Proposal

At its June 1, 1984, meeting, the RAC
discussed the requests in the April 4,

1984, letter from Drs. O’Brien and
Holmes and the recommendations made
by the RAC Working Group on Toxins
at its May 11, 1984, meeting. The
following draft minutes from the June 1,

1984, RAC meeting summarize the

pertinent points raised during the

discussion:

Dr. Gottesman introduced the proposal

(tabs 1153, 1165, 1162, 1156/11. 1168. 1170) of

Drs. Alison O'Brien and Randall Holmes of

the Uniformed Services University of the

Health Sciences (USUHS) to clone at P3
containment the Shiga-like toxin gene of E.

coli in E. coli K-12 host-vector systems.

Shiga-like toxin has activity similar to the

activity of Shigella dysenteriae toxin.

Dr. Gottesman said that at the February 6.

1964, RAC meeting, she had voted against the

motion to lower containment from P4 to P2
because she felt certain questions had not

been fully addressed. Her preception of the

sentiment of the committee at that meeting,

however, was that RAC overwhelmingly
favored the motion in spite of the split vote.

She felt the split vote partially reflected a

disagreement over whether the motion should
provide an exclusive approval for Dr.

O'Brien's group.

Dr. Gottesman said subsequent to the

February 6 RAC meeting, Dr. O'Brien had
submitted a revised proposal on April 4 and
that NIH had convened the RAC Working
Group on Toxins on May 11, 1984, to review
the new proposal in the light of available

scientific data on Shiga toxin. Dr. Gottesman
said a great deal of discussion occurred at the

working group meeting. This discussion

clarified the scientific issues and resulted in

working group recommendations to RAC on
Dr. O'Brien's April 4, 1984, proposal.

Dr. Gottesman said these recommendations

were unanimously approved by the working

group and represent a consensus between
individuals holding very different points of

view. She strongly urged the RAC to accept

the working group recommendations.

Dr. Gottesman said the first request of Dr.

O'Brien's April 4 proposal was to lower

containment conditions for cloning the intact

structural gene(s) for Shiga-like toxin of E.

coli into E. coli K-12 from P4 + EK1 to P3 +
EK1. Dr. Gottesman said this proposal was
accepted by the Working Group on Toxins on
the basis of two sets of data:

a. The data generated through experiments

with 140 human volunteers fed Shiga toxin-

producing Shigella lacking invasive

characteristics. No disease symptoms were
observed in 139 individuals; in one
individual, the strain reverted to an invasive

form and the volunteer developed shigellosis.

Since E. coli K-12 neither adheres nor is

invasive, no disease should be caused by E.

coli K-12 containing the Shiga toxin gene.

b. The evidence generated by Branham,
Dack, and Riggs which shows that large

amounts of Shiga toxin instilled directly into

monkey intestinal pouches has no effect.

Dr. Gottesman said that in the worst case

scenario, in which all the E. coli in the human
intestine (estimated to be 10") were
expressing the Shiga toxin gene on a high

expression, high copy number plasmid, one
milligram of toxin might be produced in the

human gut This amount is roughly equivalent

to approximately 14,000 lethal does for

humans if the toxin were to be administered

parenterally. However, Branham, Dack, and
Riggs had administered 20,000 lethal doses
enterally to monkey intestinal pouches with

no observed effect

In regard to the second item of Dr.

O'Brien's April 4 letter requesting lowering of

certain characterized clones to PI + EK1
conditions, Dr. Gottesman said the working
group recommends modifications In the

request. The working group recommends that

host-vector systems expressing the Shiga

toxin gene may be removed from P3 to P2
containment conditions under the following

conditions:

a. That the amount of toxin produced by
the modified host-vector systems be no
greater than that produced by the positive

control strain 933 E. coli 0157H7, grown and
measured under optimal conditions; and

b. The cloning vehicle is to be an EKl
vector preferably belonging to the class of

poorly mobillzable plasmids such pBR322,
pBR328, and pBR325.

Dr. Landy asked if the working group

recommendation specified that both the host-

vector system and strain 933 E. coli 0157H7
were to be grown under optimal conditions.

Dr. Gottesman replied that both strains

should be grown under optimal toxin

producing conditions.

Dr. Gottesman said the working group

recommended approval of the third item of

the Apirl 4 request with the clarification that

the modified organism will not contain

overlapping fragments which together would
encompass the structural gene(s). This

specification will eliminate the possibility

that the structural gene might be regenerated

through recombinational events.

In regard to the fourth item in the April 4 ,

1984. proposal Dr. Gottesman said it was the

consensus of the working group that these

experiments would not fall under Appendix F

of the Guidelines, and no action need be

taken by the RAC.
In regard to the fifth item in the April 4 ,

1984, letter from Drs. O'Brien and Holmes. Dr.

Cottesman said it was the consensus of the

group that no working group could predict all

potential scenarios; thus, each specific

nontoxinogenic allele should be considered

individually on a case-by-case basis. A
system is in place within the NIH to perform

this type of evaluation, so no specific action

need be taken by the RAC.
Dr. King Holmes said the proposed

research is extremely important and should

be pursued. He had, however, several

concerns which he felt should be addressed:

(1) He noted that only four individual animals

of one primate species had been tested by

Branham, Dack, and Riggs. He asked whether

primate species might differ in their response

to the toxin. (2) He also questioned the

calculations developed by the working group

in a worst case scenario; he wondered
whether this scenario would correspond to

the in vivo situation. (3) He noted that data

presented at an earlier RAC meeting by Dr.

O’Brien suggested a toxin dose-effect; i.e., E.

coli isolates from patients who have

hemorrhagic colitis produced more toxin in

vitro than did E. coli isolates from patients

who did not have hemorrhagic colitis. (4) He
questioned what would be the effect of

feeding "non-healthy" individuals E. coli K-
12 producing Shiga toxin.

Dr. Holmes felt the apparent lack of

toxicity for intestinal epithelial cells is not

entirely reassuring in terms of toxicities for

other epithelial cell types such as HeLa cells.

He pointed out that the' toxin is presumed to

be toxic for endothelial vascular cells. He
asked what would be the effect on humans If

toxin producing E. coli is inhaled? What if

toxin producing E. coli colonizes the skin or

urogenital tract?

Dr. Holmes questioned the effect the toxin

might have on comeal or conjunctival cells in

neonates bom vaginally of women vaginally

colonized by E. coli producing Shiga toxin.

What might be the effect on the endocervix

or endometrium of women vaginally

colonized by E. coli producing the toxin?

What would be the effect on the male whose
prostate might be colonized?

Dr Holmes questioned the language of the

third recommendation which specifies that

the modified host-sector system will not

contain overlapping fragments which together

would encompass the structural gene(s); he

noted that E. coli K-12 host-vector systems

may contain a chromosomal gene encoding

Shiga toxin.

Dr. Holmes said he was not persuaded that

the proposed experiments require an Arms
Control Impact Statement (ACIS) as argued

by Mr. Rifkin in his May 15, 1984, letter. Dr.

O’Brien's proposed experiments are NIF

funded and will be performed by civilian

investigators associated with the USUHS
medical school. He said he was not

persuaded that the affiliation of the
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investigators with USUHs constitutes a

reason perse for requiring an ACIS.
Dr Holmes suggested the issue as he saw it

!

s not whether an ACIS is necessary for this

particular experiment but whether any ACIS
might be needed for toxin related

recombinant DNA experiments in general.

Dr. Levine pointed out that when the

Working Group on Toxins was constituted in

the spring of 1981 to evaluate the cloning of
toxin genes, it was clear that experiments
involving the cloning of the gene encoding
botulinum toxin pesented a real concern.
Botulinum toxin is an exoxinosis; i.e., the

pure toxin if imbibed or ingested orally

causes illness. Tetanus toxin also presents a

real concern. Shiga toxin, on the other hand,
is a very potent toxin when administered
parenterally; however, there is no evidence
epidemiologically or pathophysiologically
that Shiga toxin is an exotoxinosis. In 1981 In

discussing the appropriate category for

experiments involving cloning of the Shiga
toxin gene, the Working Group on Toxins
was divided. Some individuals said these

experiments should be in the same category
as experiments involving the gene for tetanus

toxin; this position was based on
consideration of Shiga toxin’s

pharmacological potency. Others felt Shiga
toxin should be in a separate category on the

basis of epidemiological evidence. As the

hour was late, Shiga toxin was assigned to

the same category as botulinum and tetanus
toxin pending further information. Dr Levine
said most of the Working Group on Toxin
members who participated in the May 11,

1984, meeting were members of the working
group which in the spring of 1981 drew up
Appendix F to the Guidelines. These
individuals, thus, had the opportunity at the

May 11, 1984, meeting to review additional
data concerning Shiga toxin and to offer

recommendations. Dr. Levine, pointed out
that Swiss and West German committees of

experts have suggested experiments
involving cloning of the Shiga toxin gene be
permitted at no higher than P2 + EK1
containment. He said the recommendations
of the RAC Working Group on Toxins in

contrast represent a very conservative

attitude towards the cloning of the Shiga

toxin gene. He urged the RAC to accept the

working group recommendations.
In response to Dr. King Holmes' stated

concerns, Dr. Levine said the Working Group
on Toxins, in devising its guidelines for

Appendix F, had considered toxicity to

primates to be of paramount importance and
more relevant than data generated with 40
guinea pigs or 40 mice. He emphasized that

the primate data of Braham, Dack, and Riggs

show that 20,000 monkey parenteral lethal

doses will not cause adverse effect when
administered by means of an intestinal

pouch.

Dr. Levine said he did not believe E. coli

would present a problem by colonizing the

skin or peritoneal areas; if E. coli is going to

present a problem, it will present a problem
in the gut as the numers of E. coli in the gut

are orders of magnitude greater than in other

areas of the body.
Dr. Levine said that E. coli strains which

cause hemorrhagic colitis, such as 933 E. coli

0157H7, are smooth E coli strains capable of

colonizing the human gut. These strains also
have other virulence factors. Nevertheless,
these strains are not widespread pathogens.
He argued that if strains such as 0157H7
which possess' so many virulence

characteristics are not widespread
pathogens, it is inconceivable that a rough E.

coli strain, such as E. coli K-12 which does
not colonize or possess virulence factors,

would become a widespread pathogen.

Dr. Levine said the infinitesimal risks

perceived to be associated with cloning the

Shiga toxin gene in E. coli K-12 must be
weighed against the actual benefits. He said

research with the Shiga toxin gene is very
important to the development of a cholera

vaccine. He explained that live attenuated
cholera vaccines which lack cholera toxin are

a major step forward in controlling cholera

by immunoprophylaxis. These vaccines,

however, still cause a mild diarrhea in

perhaps a third of the recipients. Thus, this

vaccine is not sufficiently attenuated for

public health use. Dr. Levine said the mild

diarrhea may be explained in two ways: (1)

The diarrhea is a response to the intestine to

colonization by the live bacterial strain, or (2)

other diarrhea-causing toxins may be

produced by the live attenuated strain. Dr.

O’Brien and her coworkers have shown that

some cholera vaccine strains do produce
Shiga toxin. Shiga toxin thus may play a role

in causing the mild diarrhea associated with

the live attenauted cholera vaccine strains.

This possibility must be tested by cloning the

Shiga toxin gene and deleting it from the

vaccine strains. Delaying this research will

adversely affect public health.

Dr. Holmes asked Dr. Levine to explain

why if non-invasive V. cholerae vaccine

strains may cause Shiga,toxin induced

diarrhea, would there not be similar concerns

about an E. coli strain producing Shiga toxin?

Dr. Levine replied that to be a concern the

bacterium must possess accessory virulence

properties. These virulence properties need
not include invasiveness; the organisms must,

however, possess characteristics that

maintain the bacteria in a special proximity

to the intestinal cells. Dr. Levine said the V.

cholerae vaccine strains colonize the small

bowel in contrast to E. coli K-12 strains

which will not colonize the small bowel.

Dr. Clowes said at the February 0 RAC
meeting he had supported the motion to

lower containment requirements to P2

because: (1) E. coli and Shigella exchange

genetic information in nature, and (2) other

virulence factors in addition to toxin

production are necessary for pathogenicity.

He said he had abstained during the vote,

however, because he felt the language of the

motion was vague. Dr. Clowes said he

supported the current recommendations of

the Working Group on Toxins. However, as

E. coli K-12 probably possesses a

chromosomal Shiga toxin gene, he would like

to suggest that the working group

recommendation on item three of Dr.

O'Brien’s April 4 request be modified to

require P2 containment conditions.

Dr. Fedoroff felt P2 containment was not

necessary. She pointed out that two

recombinational events would have to occur

to generate a plasmid vector carrying the full

structural gene for Shiga toxin: one

recombinational event to integrate the

plasmid into the chromosome, and a second

to return the plasmid to the

extrachromosomal state.

Dr. McKinney said Dr. Clowes' suggestion

satisfied Dr. Holmes' concern regarding

inhalation exposure to Shiga toxin-producing

E. coli. since P2 reduces the probability of

exposure by aerosol. He supported Dr.

Clowes' suggestion.

Dr. Gottesman said she wished to respond

to certain of Dr. Holmes' concerns. She
reminded the committee the proposed
research with the Shiga toxin structural gene
is to be performed under P3 containment with

E. coli K-12 host vector systems. P3

containment conditions severely limit the

possibility of the organism escaping. In

addition, the host in this case would be E.

coli K-12 which is a debilitated strain. In

addition, Dr. Gottesman argued that Shiga

toxin exists in E. coli strains in nature; thus,

the only way in which a novel organism

might be produced by recombinant -DNA
techniques is if the plasmid construct

produces higher levels of toxin than strains in

nature. Dr. Gottesman felt these

considerations and the primate data

indicating that Shiga toxin is not toxic when
delivered in the gut, address most of the

concerns.

Dr. Gottesman moved that RAC
recommend experiments Involving the

cloning in E. coli K-12 of the intact structural

gene(s) of Shigalike toxin of £. coli be

permitted at P3 + EK1 containment. This is

the first request in Dr. O'Brien's April 4

proposal. Dr, Federoff seconded the motion.

Dr. King Holmes noted that he would support

the motion as he felt the benefits greatly

outweigh the risks. By a vote of twenty-one In

favor, none opposed, and one abstention, the

RAC recommended the motion.

Dr. Gottesman then moved RAC approve

the working group recommendation that E
coli host-vector systems expressing the Shiga

toxin gene may be removed from P3 to P2

containment under the following conditions:

a. That the amount of toxin produced by
the modified host-vector systems be no

greater than that produced by the positive

control strain, 933 E. coli 0157H7, grown and
measured under optimal conditions; and

b. The cloning vehicle Is to be an EKI

vector, preferably belonging to the class of

poorly mobilized plasmids, such as pBR322,

pBR328, and pBR325.

Dr. Fedoroff seconded the motion.

Mr. Jeremy Rifkin was recognized and said

he felt that a critical turning point has been

reached with this technology. He thought this

turning point similar to the running point in

the nuclear technology discussions where it

became very obvious there was a

convertibility between the peaceful use of

nuclear technology and its possible military

applications. Mr. Rifkin felt this convertibility

was especially obvious in relation to the use

of plutonium in the nuclear energy industry

and its use in military weapons.
Mr. Rifkin said that in the last few months

several disturbing events occurred: (1) The
Wall Street Journal published a seven part

series on possible military applications of

genetic engineering in the Soviet Union; (2)
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the American Associations for the

Advancement of Science (AAAS) held a

panel on biological-warfare at their annual

meeting at which a spokesperson from the

Defense Information Agency pointed out the

convertibility between peaceful uses of this

technology and military applications; and (3)

Environmental Action and the Foundation on

Economic Trends joined in releasing to the

public a mathematical model from the leading

Soviet mathematical modeler of

epidemiological studies. This scientist is

concerned that the mathematical model he

developed for tracing and tracking viruses

could be used for military purposes.

Mr. Rifkin said he was curious about the

interest in Shiga toxin because it was his

understanding that this particular form of

dysentery is not found in any significant way
in the United States but is pandemic to the

five countries of Central America. He said:

“.
. . it doesn't take much intelligence to

understand that it would be very helpful to

have such a vaccine, if for no oth<5r reason, to

inoculate U.S. ground troops."

He added that:

"U.S. ground troops having that kind of

vaccine would be able to be in a position to

be deployed in those five Central American
countries with the protection of that vaccine."

Mr. Rifkin suggested that RAC:
“.

. . postpone consideration of this

experiment and similar experiments by DOD
or DOD-related institutions until such time as

another agency, the Arms Control and
Disarmament Agency, complies with the

ACIS requirements."

Mr. Rifkin called the attention of the

committee to the letter from Dr. Jay Sanford.

President of the Uniformed Services

University of the Health Sciences, which
states that the Department of Defense (DOD)
does not believe these experiments will have
a significant impact on arms control and
disarmament. Mr. Rifkin said that the Arms
Control and Disarmament Agency is the

agency which has to deal with it, not the

DOD.
Mr. Rifkin suggested that RAC discuss

setting up a RAC subgroup to:

“.
. . take a look at this whole area of

convertibility of toxins from peaceful uses to

military uses and to initiate a very exhaustive

study, complete with recommendations and
findings, to bring back to this committee for

discussion at a future date."

Mr. Rifkin also suggested that the

subgroup:
".

. . look at all of the ways that we might

deal with controls, regulations, protocols, and
procedures dealing with this whole question

of toxins used for domestic purposes versus

military."

Dr. Levine said he wished to offer a few
clarifications. He explained that:

“Shiga toxin was originally isolated from a

serotype of Shigella called Shigella

dysenteriae-1, or Shiga. That particular

organism caused pandemic dysentery in

Central America from 1968-1970. There no
longer is a pandemic in Central America.
There hasn't been for many years. In fact, it’s

an uncommon endemic organism in Central

America. Shigella Dysenteriae-1. amongst all

Shigella, amongst all bacteria, is one of only

a handful of organisms that are capable of

exhibiting pandemic spread, and that occurs

every couple of generations interspersed

widely throughout the world. One does not

really know why it turns up. There was a

similar large epidemic in Bangladesh in the

1970s, for example; there was one 15 years

earlier in East Africa. There is no Shiga

dysentery pandemic in Central America
now. . . .

The genes, however, that Shigella

dysenteriae-1 have, we now recognize arejn

all Shigella, or apparently all Shigella,

because all Shigella serotypes that have been

looked at are now found to produce this

toxin. And what’s much more important, E.

coli can produce lots of Shiga toxin. . . .

The last point I would make, Mr. Chairman,

is that it bothers me, as a health worker and
health professional interested in geographic

medicine and tropical pediatrics, to have
such great emphasis put on one aspect of

warfare when there's another war out there

and it's a war that I'm involved in fighting in

a different way and that is a war against

disease, and that's also a real war, and that’s

taking place now, that's not hypothetical.

Shiga dysentery does cause disease, cholera

causes disease. There are many, many—there

are millions of children—that die of these

diseases throughout the world. That's war,

and we need every armament we have

against that war. Without question, nefarious

individuals in many countries can take not

only guns and arms and such explosive

armaments, but nefarious individuals can use

biological means and chemical means and
apply them in warfare without question. But

they don't need to clone Shiga toxin to do

this. My lord, there are so many nasty agents

that exist for the potential for warfare that

we know about. But there’s another war out

there and I think it's our primary

responsibility to come up with the best

armaments to fight that other war.

Mr. Rifkin said he totally agreed that:

".
. . we have a responsibility to develop

vaccines that are going to be helpful in

dealing with some of these dreaded diseases.

All I'm suggesting at this point is that we're at

a stage where there is a convertibility with

toxins for military purposes, and just as we're

interested in solving the problem of diseases,

shouldn't we be interested in setting down
some guidelines, and protocols, and
procedures for the potential convertibility of

this technology . . .
."

Mr. Rifkin asked if there was:
“.

. . any room for discussion at this

committee of the NIH for taking a look at

how toxin-related experiments might be

somehow used for military purposes? If not. I

won't bring it up again if you think that there

is no room for this committee, or the NIH, to

look into this matter in any way, shape, or

form about the convertibility. I will not bring

it up again if you so decide that that’s your

—

the NIH’s—position."

Dr. McKinney said he:

“.
. . would make the observation, Mr.

Chairman, .that if indeed our concern would
be predicated on convertibility of any

technology to ultimate use in warfare that we
should have started with the invention of the

wheel and that we would, in fact, cease to do

any and all research in the world, in fact,

cease to do any and all research in the world

because of the potential for converting any

new technology to ultimate warfare use."

Dr. McKinney said he wished to comment
on the materials which accompanied Mr.

Rifki's letter of May 15, 1984. He said he had

found a number of gross'technical errors in

this material. He cited Mr. Rifkin's statement

that RAC is authorizing experiments. Dr.

McKinney said RAC does not 'authorize'

experiments, rather it is an advisory body to

the NIH. It is the prerogative of the NIH to

accept or reject RAC's recommendations. Dr.

McKinney felt the inappropriate use of the

word 'authorize' conveys to the public a false

impression of RAC's function.

Dr. McKinney said he could not accept Mr.

Rifking's position that RAC is a participant in

the potential convertibility of a technology to

military applications. He said such a

potential exists with any technology. The
primary role of RAC, however, is to serve the

public interest. In this service, concrete

measures to control disease have precedence

over hypothetical considerations which might

be raised over what somebody might do

someday.
Dr. Landy said he was personally offended

by Mr. Rifkin's implication that American

researchers would not feel compelled to

research diseases that are not endemic to the

United States.

Dr. Miller of the FDA underscored the

public health importance of the research

proposed by Dr. O'Brien. He urged RAC to

recommend conditions which would permit

this research to proceed. Dr. Miller felt the:

".
. . issue of convertibility to biological

warfare is really . . . not an issue at all, but

rather. . . a manifestation of what the British

journal Nature in the May 24th issue alluded

to in describing Mr. Rifkin as someone whose

nuisance to substance ratio is high.”

Dr. Rapp said a toxin is one type of

virulence factor. If instead of using the word 1

“toxin." the words "virulence factors" were

used, many experiments with important

health problem applications would be part of

the convertibility discussion.

Dr. Rapp strongly supported Dr. Landy's

comments. He offered as an example the

research being conducted in the U.S. on

malaria. He did not think the U.S. was going

to invade West Africa because U.S.

researchers are studying malaria. Malaria is

an important international health problems

and most U.S. researchers consider

themselves international scientists

attempting to solve world health problems.

Dr. Walter's agreed.

Dr. McCarrity pointed to Appendix F as

evidence that RAC and the Working Group

on Toxins have deliberated long and hard in

considering recombinant DNA experiments

involving toxin genes.

Dr. Gottesman said the concern that this

research might be converted to uses scientists

would not approve is one reason scientists

began the process of evaluating applications

of the recombinant DNA technique. This

concern was discussed at Asilomar. The RAC
meets in open session to keep the public

aware of the issues.

Dr. Gottesman said she was bothered a

great deal by Mr. Rifkin's implication that

these experiments are more likely to be
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misused because the investigators are

associated with USUHS. The said this is

"guilt by association." She rejected this

implication and urged RAC to approve the

working group recommendations concerning
Dr. O'Brien's April 4, proposal.

Mr. Rifkin said:
“* * * it's rather disingenuous for the

committee to suggest that I’m only interested

in diseases that affect the United States of

America and, therefore, don’t care about
diseases that affect the world. I think if

anybody is familiar with my writings of

books over the years you know that's just not
true."

Mr. Rifkin said:
"* * * the real question here that I think

that we have to deal with is a question that's

been raised not just by me; it's been raised in

several forums. If you get a chance to read,

for example, the Bulletin of Atomic Scientists,

which is rather a distinguished journal of

science, you'll Find there was a long article in

the November issue by Dr. Sinsheimer of the

University of California and another historian

where they raised some problems about

convertibility and raise some very specific

suggestions about what might be done by
various Government agencies to try and
address this issue, yet it still has not been
addressed in this committee as of today.”

Mr. Rifkin added that:

"In terms of a nuisance factor
‘ '

*. We
are all American taxpayers. We ar« citizens.

We come in front of this committee both as

professionals and lay people to lay out our
concerns. I have legitimate concerns. You
might totally disagree with them. You might
have a totally different perspective. But we
owe it to each other to discuss these and in

each case when you have decided and voted

I have not said another thing on that

particular area. But I wHl continue to be here

if I think that the perspectives that I want
covered are not covered by this committee,
including this one, and I hope at some point

you discuss the convertibility of this

technology for military purposes."

It has previously been moved and
seconded that the RAC approve the

recommendation of the Working Group on
Toxins that E. coli host-vector systems
expressing the Shiga toxin gene maybe
removed from P3 to P2 containment under the

following conditions:

a. That the amount of toxin produced by
the modified host-vector system be no greater

than that produced by the positive control

strains 933 E. coli 0157H7 grown and
measured under optimal conditions: and

b. The cloning vehicle is to be an EKl
vector, preferably belonging to the class of

poorly mobilizable plasmids such as pBR322,

pBR328, and pBR325.

By a vote of ^wenty-one in favor, one
opposed, and one abstention, the RAC
accepted the motion.

Dr. Gottesman then moved acceptance of

the third item of the April 4 request i.e., to

remove nontoxinogenic fragments of the

structural gene(s) from P3 to lower physical

containment at EKl biological containment
with the stipulation that the modified

organism will not contain overlapping

fragments which together would encompass
the structural genefs). In response to

concerns expressed earlier in the meeting. Dr.

Gottesman moved that physical contianment
be set at P2, higher than the requested Pi

physical containment level. Dr. Fedoroff
seconded the motion. By a vote of twenty-one
in favor, none opposed, and one abstention,

the RAC accepted the motion.

Dr. Gottesman felt a motion concerning
items four and five was not required, but

moved that RAC indicate that items four and
Five of Dr. O’Brien's April 4 request do not

require RAC action. Dr. Holmes seconded the

motion. By a vote of twenty-one in favor,

none opposed, and one abstention, the RAC
approved the motion.

I-A-5. Decision

I have reviewed the extensive

deliberations of the RAC Working
Group on Toxins and of the full RAC
concerning the April 4, 1984, requests of

Drs. Alison O’Brien and Randall

Holmes. I believe the containment
conditions recommended by the RAC at

its June 1, 1984, meeting are adequate to

contain safely the experiment. I accept

the RAC recommendations and the

language of Appendix F-IV-H will be
modified to indicate this.

I-B. Proposed Amendment of

Procedures for Scale-Up of Organisms
Listed in Appendix C

In May 1983, Dr. Irving S. Johnson of

Eli Lilly and Company proposed that

procedures be modified for experiments

involving more than 10 liters of culture

of "exempt" organisms listed in

Appendix C of the NIH Guidelines for

Research Involving Recombinant DNA
Molecules. In September 1983, Dr. Max
Marsh of Lilly Research Laboratories

offered an alternate modification of

Appendix C and requested it be referred

to the RAC Large-Scale Review Working
Group. The proposals were reviewed by
the RAC at its September 19, 1983,

meeting and referred to the Large-Scale

Review Working Group. The RAC
Large-Scale Review Working Group met

on February 7, 1984. After evaluating

data and discussing the issues (the

Minutes of the meeting are available

from ORDA), the Large-Scale Review
Working Group proposed the following

modifications to the Guidelines:

1. In Appendix K-II-D of Appendix K-
U, Pl-LS Level, the work "minimize"

would be substituted for the word
“prevent." Appendix K-II-D would read

as follows:

Appendix K-II-D. Exhaust gases removed

from a closed system or other primary

containment shall be treated by filters which

have efficiencies equivalent to HEPA filters

or by other equivalent procedures (e.g..

incineration) to minimize the release of _

viable organisms containing recombinant

DNA molecules to the environment.

2. The second paragraph of Appendix

C-IL Experiments Involving E. coli K-12

Host-Vector Systems; Appendix C— III.

Experiments Involving Saccharomyces
cerevisiae Host-Vector Systems; and

Appendix C-IV, Experiments Involving

Bacillus subtilis Host- Vector Systems;

would be modified to read as follows:

For these exempt laboratory experiments,

Pi physical containment conditions are

recommended.

3. A paragraph would be added
following the second paragraph of

Appendix C—II, Appendix C—III, and
Appendix C-IV. The paragraph would

read as follows:

For large-scale fermentation-experiments

Pl-LS physical containment conditions are

recommended. However, following review by

the IBC of appropriate data for a particular

host-vector system, some latitude in the

application of Pl-LS requirements as outlined

in Appendix K-II-A through K-II-F is

permitted.

4. A reference to Appendix C would

be added to the fourth sentence of

Appendix K-I, Selection of Physical

Containment Levels. The sentence

would read as follows:

The Pl-LS level of physical containment is

required for large-scale research or

production of viable organisms containing

recombinant DNA molecules which require

Pi containment at the laboratory scale (see

Appendix C).

As a possible substitute, NIH staff

proposed the following alternate

modification of Appendix K-l, Selection

of Physical Containment Levels. The
following sentence would be added
following the fourth sentence of

Appendix K-l, Selection of Physical

Containment Levels:

(The Pl-LS level of physical containment is

recommended for large-scale research or

production of viable organisms for which Pi

is recommended at the laboratory scale such

as those described in Appendix C).

An announcement of these

recommendations of the Large-Scale

Review Working Group and the

substitute proposed by NIH staff

appeared in the April 24, 1984, Federal

Register (49 FR 17672). During the thirty

day comment period three comments
were received. These comments were

from Mr. C. Searle Wadley and Dr. John

H. Keene of Abbott Laboratories. Dr.

Judith A. Hautala of Genex Corporation,

and Dr. J. Allan Waitz of Schering

Corporation.

Mr. C. Searle Wadley and Dr. John H.

Keene of Abbott Laboratories, North

Chicago,. Illinois wrote:

The risk assessments have been done with

the exempt organisms for which the proposed

amendments apply. There is no evidence we
are aware of to indicate that there is any
Increased risk to personnel or public health
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by experimentation with these organisms at

low volumes and no reason that the

production of large volumes will lead to any
greater risk to personnel or the environment.

. . . We believe that the proposed

amendments are well conceived and
recommend their acceptance by N1H for

incorporation into the guidelines. We suggest,

however, that the placement of the paragraph

under modification #3 ... be reconsidered.

Adding the proposed paragraph after the

second paragraph would, in effect, place this

paragraph dealing with large-scale

fermentation experiments under the

exemption experiments. Since large scale

experiments are not exempted but rather are

listed as exceptions to the exemptions, we
recommend the proposed paragraph be

added to the third paragraph under the

"Exceptions" section of Appendix C— II.

Appendix C—III. and Appendix C-IV.

Dr. Judith A. Hautala of Cenex
Corporation, Gaithersburg, Maryland
wrote:

The proposed modification of Appendix K-
II—D to require that exhaust gases be treated

so as to "minimize” rather than "prevent" the

release of viable organisms is necessary in

order to make the requirement realistic. Even
HEPA filters, which are specifically

recommended in Appendix K-II-D, are rated

as removing only 99.97% of the particles

larger than 0.2 microns. Thus, the term

"prevent" is too restrictive to be
operationally useful. . . . Part 3 of the

proposed amendment, which explicitly grants

to the Institutional Biosafety Committee (IBC)

the right to exercise some latitude in the

application'of Pl-LS containment
requirements to organisms covered by
Appendix C, is appropriate for several

reasons. These organisms are exempt from
the NIH Guidelines at the laboratory level

because they have been-shown to present no
significant risk to health or the environment.
Therefore, it would seem reasonable to allow,

the IBC to relax certain aspects of the Pl-LS
requirements after careful review of the host-

vector system, the large-scale process

description, the equipment to be utilized, and
the emergency spill procedures. For example,
in order to accommodate process and
equipment realities, It may in some instances

be appropriate for the IBC to allow certain

large-scale transfer or processing operations

involving viable organisms to be carried out

without absolute containment. Providing that

worker exposure and environmental losses

are minimized, this type of latitude should

present no significant risk.

Dr.
J.
Allan Waitz of Schering

Corporation, Bloomfield, New Jersey,

wrote:

HEPA filters are only 99.97% efficient for

particles of 0.3 u diameter, so to say that

HEPA filtration ‘prevents’ release of

recombinant organisms is incorrect. Use of

the word 'minimize' would more accurately

reflect the removal properties of a UEPA
filter. If this is the intent of the proposed
change, we support it. . . .

The Pl-LS recommendations should be the

minimum requirements for handling volumes
of recombinant organisms. While we agree

that the lBCs should have the flexibility

necessary to carry out their responsibilities,

we are opposed to the IBC having so much
flexibility that the Guidelines could be

ignored completely. Accordingly, we urge the

RAC to reject this proposed change. This

includes rejection of the change proposed in

Item 1-2, since the current wording in

Appendix C-U, C—III, and C-IV is adequate.

The RAC discussed this proposal at

the June 1, 1984, meeting. Drs.

McKinney, McGarrity, and Wensink
spoke in favor of the proposal.

Alternative wording to that which
appeared in the April 24 Federal

Register was considered but rejected. By
a vote of twenty in favor, none opposed,

and no abstentions, the RAC adopted
the recommendation of the Large-Scale

Review Working Group to substitute the

word “minimize" for the word “prevent"

in the Appendix K-II-D.

.

By a vote of twenty-one in favor, none

opposed, and no absentions, the RAC
adopted the recommendation of the

Large-Scale Review Working Group that

the second paragraph of Appendices C-
II, C—III. and C-IV be modified to read:

For these exempt laboratory experiments

Pi physical containment conditions are

recommended.

In the same motion, RAC adopted the

recommendation of the Large-Scale

Review Working Group that a paragraph

be added following the second
paragraph of Appendix C—II, Appendix
C—HI, and Appendix C-IV. The
paragraph would read as follows:

For large-scale fermentation experiments

Pl-LS physical containment conditions are

recommended. However, following review by
the IBC of appropriate data for a particular

host-vector system, some latitude in the

application of Pl-LS requirements as outlined

in Appendix K-II-A through K-II-F is

permitted.

By a vote of twenty in favor, none
opposed, and no abstentions, the RAC
recommended the NIH staff proposal to

add the following language to Appendix
K-I:

(The Pl-LS level of physical containment is

recommended for large-scale research or

production of viable organisms for which PI

is recommended at the laboratory scale such

as those described in Appendix C.)

I accept these recommendations and
Appendix C—II, Experiments Involving

E. coli K-12 Host- Vector Systems,

Appendix C—III, Experiments Involving

Saccharomyces cerevisiae Host-Vector

Systems, Appendix C-IV, Experiments
Involving Bacillus subtilis Host-Vector

Systems, Appendix K-I, Selection of
Physical Containment Levels, and
Appendix K-II-D of Appendix K—II, Pl-
LS Level, will be modified as

recommended.

II. Summary of Actions

lI-A. Proposal to Clone Shiga-Like

Toxin Gene From E. coli

Appendix F-IV-H of the Guidelines is

modified to read as follows:

Appendix F-IV-H. The intact structural

gene(s) of the Shiga-like toxin from E. coli

may be cloned in E. coli K-12 under P3 + EKl

containment conditions.

E. coli host-vector systems expressing the

Shiga-like toxin gene may be moved from P3

to P2 containment conditions provided that

(1) the amount of toxin produced by the

modified host-vector systems is no greater

than that produced by the positive control

strain 933 £. coli 0157H7, grown and

measured under optimal conditions; and (2)

the cloning vehicle is to be an EKl vector

preferably belonging to the class of poorly

mobilizable plasmids such as pBR322,

pBR328, and pBR325.

“Nontoxinogenic fragments of the Shiga-

like toxin structural gene(s) may be moved
from P3 + EKl to P2 + EKl containment

conditions or such nontoxic fragments may
be directly cloned in E. coli K-12 under P2 +
EKl conditions provided that the £. coli host-

vector systems containing the fragments do

not contain overlapping fragments which

together would encompass the Shiga-like

toxin structural gene(s).

II-B. Proposed Amendment of

Procedures for Scale-Up of Organisms

Listed in Appendix C

1. In Appendix K-II-D of Appendix K-
II, Pl-LS Level, the word "minimize" is

substituted for the word “prevent."

Appendix K-II-D reads as follows:

Appendix K-II-D. Exhaust gases removed

from a closed system or other primary

containment shall be treated by filters which

have efficiencies equivalent to HEPA filters

or by other equivalent procedures (e.g.,

incineration) to minimize the release of

viable organisms containing recombinant

DNA molecules to the environment.

2. The second paragraph of Appendix

C—II, Experiments Involving E. coli K-12
Host- Vector Systems; Appendix C—III.

Experiments Involving Saccharomyces
cerevisiae Host-Vector Systems; and
Appendix C-IV, Experiments Involving

Bacillus subtilis Host-Vector System is

modified to read as follows:

For these exempt laboratory experiments,

Pi physical containment conditions are

recommended.

3. A paragraph is added following the

second paragraph of Appendix C— II.

Appendix C—III. and Appendix C-IV.

That paragraph reads as follows:

For large-scale fermentation experiments

Pl-LS physical containment conditions are

recommended. However, following review by

the IBC of appropriate data for a particular

host-vector system, some latitude in the

application of Pl-LS requirements as outlined
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in Appendix K-II-A through K-Il-F is

permitted.

4. A reference to Appendix C is added
after the fourth sentence of Appendix K-
I, Selection ofPhysical Containment
Levels. The new sentence reads as

follows:

(The Pl-LS level of physical containment is

recommended for large-scale research or

production of viable organisms for which Pi

is recommended at the laboratory scale such

as those described in Appendix C.)

OMB's "Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Federal
Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance
of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant
molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: September 3, 1954.

James B. Wyngaarden, M.D.,

Director, National Institutes ofHealth.

|FR Doc. 64-23914 Filed 9-12-64; 6 45 »m|

BILUNQ COO€ 4140-01-**
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THE UNIVERSITY OF TEXAS AT AUSTIN
AUSTIN, TEXAS 78712

Department of Chemistry

Clayton Foundation Biochemical Institute

October 28, 1982

Dr. William J. Gartland, Jr.
Public Health Service
Dept, of Health & Human Services
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

My response to your recent memorandum is as follows:

What are the problems with the revised Guidelines?
No serious problems. A brief summary of information required for
review would be helpful. A copy of the preliminary information we
are requesting is enclosed.

What things are taking large amounts of time?

(1) Explaining requirements to prospective principal investigators
who wish to do recombinant DNA experiments.

(2) Preliminary screening of grant applications.

What things are taking inappropriate amounts of time?
Same as above.

In what areas do you disagree with the RAC with regard to containment

for a particular experiment?
None.

In what ways are the Guidelines too stringent or too relaxed?

No complaints.

How frequently does your IBC meet?
As required for consideration of proposals, usually about the time of

deadline for NIH grant application; more frequently as needed.

Does your IBC have other responsibilities at your institution? No.

Is it a general biosafety committee? No.

If not, is it because of the way in which the NIH Guidelines are written,

or is it because your institution has chosen to function this way?

The latter.

Sincerely

,

Chairman, IBC

BH :mep

Enc.
cc to O.S.P. [ 533 ]



SYNOPSIS FOR RESEARCH INVOLVING RECOMBINANT DNA

The following information should be provided in synoptic form

for use by the Institutional Biosafety Committee (DNA/IBC) in reviewing
any research proposal or activity involving recombinant DNA. It should
be brought to the Office of Sponsored Projects (OSP) with at least one

copy of the protocol for the DNA/IBC Chairman to evaluate at the time

OSP is administratively checking the application. The synopsis should
contai n

:

1. A brief description of the experiments (generally one or

two paragraphs) including:

(a) Objective and methods.

(b) Statement of whether a gene library will be created.

(c) Brief description of the genes to be cloned. Genes

for toxins, transformation, or drug resistance should

be described in detail.

(d) Notation and description of the .use of DNA from Class 3,

4 or 5 pathogens* or cells known to be infected by these
organi sms

.

2. Statement of the host-vector system to be used.

3. Statement of whether a deliberate effort will be made to

obtain a peptide product in the host.

4. Statement describing the use of large multiliter cultures.

* See appendix B of the "Guidelines."

( BH : 1 0/82

)
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The Ohio Stste University Department of Genetics

1735 Neil Avenue
Columbus, Ohio 43210

Phone 614 422-8084

November 1, 1982

Dr. William J. Gartland, Jr.
Office of Recombinant DNA Activites
National Institutes of Health
Building 31, Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

This is in response to your memorandum requesting comments on the
NIH Guidelines for Research Involving Recombinant DNA Molecules as re-
vised during 1982.

The Ohio State University IBC has not specifically discussed details
of the new Guidelines, and the following comments are my own interpret-
ations of the feelings of the IBC at this time.

The IBC originally was strongly in favor of the original proposal
to greatly relax the Guidelines. However, we agree with the RAC that
an extreme relaxation of the Guidelines might invite public criticism
and interference by local governments and citizen groups in the conduct
of recombinant DNA research. Consequently, although we would have pre-
ferred more relaxed Guidelines, and feel that these would probably have
been acceptable at our institution and in our community, we cannot quarrel
with the RAC's decision.

Our institution has a separate committee for general biosafety.
Most of the experiments conducted at this university are exempt or re-
quire only minimal containment (PI or P2). Consequently, our workload
is small. Most of the work of reviewing projects, interviewing person-
nel, and inspecting laboratories for approval is carried out by sub-
committees. The IBC meets as a whole only three to four times each year;
most of our meetings in the past lk years have been concerned with estab-
lishing formal procedures for our work, and then revising these when the
Guidelines were revised.

Incidentally, for exempt experiments we require that the investigator
file with the IBC a letter briefly stating the source of DNA being cloned,

the vector, the host, the containment levels, and the rooms where the

work is done. This gives us an opportunity to assure ourselves that the

proposed experiments are indeed exempt and helps us keep track of the

overall level of recombinant DNA research being done at The Ohio State

Uni versity.

Sincerely

CWB: jks

C. William Birky, Jr.

Professor of Genetics
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VANDERBILT UNIVERSITY

Di: . William J. Gartland, Jr.
Director, Office of Recombinant

DNA Activities
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

SUBJECT: Solicitation of Comments on
Revised Guidelines for Research
Involving Recombinant DNA
Molecules

In answer to your recent inquiry, I submit the following comments.

1. We have no problem at present with the revised guidelines.

2. Because all but one project at Vanderbilt University is now
classified as exempt, there are no matters which are taking large
amounts of time.

3. We have no particular disagreements or criticisms of the
present guidelines.

4. Our IBC used to meet several times a year. Under the new
guidelines, we do not have to meet more than once a semester or
once a year.

5. Our IBC has no other responsibilities other than dealing with
recombinant DNA research. Our committee has informed the top
administration of the University that it does not wish to serve
as a general biosafety committee and that the University should
make other arrangements to deal with other possible hazards.

Yours sincerely,.

<L tti V
""Oscar Touster
Professor and

j

(HUM
Chairman

OT/sm
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MIAMI UNIVERSITY
OXFORD, OHIO 45056

THE GRADUATE SCHOOL AND RESEARCH OFFICE OF THE DEAN
TelepFione: (513) 529-4125

November 5, 1982

Mr. William J. Gartland, Jr. Ph.D.
Director, Office of Recombinant DNA

Acti vities
National Institutes of Health
Bethesda, Maryland 20205

Dear Bill:

We have now appointed our committee for 1982-1983 with one change in

membership. The change is to add the University Safety Officer in place of
Mr. Clevenger. I am enclosing Mr. Andrew Garci a - R i vera 1

s resume for your
files and consideration. It is my understanding that this change should
not cause problems but if it does we will get things changed back.

In answer to your questions we found that the new guidelines helped us

in regard to committee structure. With our low-key operation, nothing is

taking a great deal of or inappropriate amounts of time.

All of the experiments in progress to date are below PI containment
but we have chosen to use PI rules for our safety. The IBC meets once or

twice a year, depending on the work load, which is light.

The committee refused to take on the responsibility of being a general

biosafety committee. I think that they did not want the added respon-

sibility and liability. I personally think that this choice was made

because the NIH law and the University rules gave them a choice. We feel

that the addition of a Safety Officer to the University staff will greatly

improve our committee function.

We extend thanks to you and your staff for your constant interest in

us, the committee members.

Sincerely,

Kenneth G. Wilson

Chair, Institutional
Biosafety Committee

KGW/eg
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DUKE UNIVERSITY MEDICAL CENTER

Department of Microbiology

and Immunology November 9, 1982

Dr. William J. Gartland
ORDA
B1 dg. 31 , Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

We have had very few problems with the current Guidelines for
Recombinant DNA Research. We have a standing committee which concerns
itself only with recombinant DNA and is not part of a general safety
committee on campus. The IBC was set up in this way by the University.
Since the NIH downgraded most cloning experiments using E_. col i K12

derivatives, the IBC has had very little to do except answer questions
by investigators as there are no experiments on-going which are not

being carried out in this system. Our IBC is like the Maytag repairman.
We're waiting for projects to review.

I hope these comments have been of some help.

Sincerely,

Vickers Burdett, Ph.D.

Chairperson, IBC

Assistant Professor of Microbiology

VB : dw

Box 3020 • Durham, North Carolina 27710 • Telephone (919) 684-2566
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ENTOMOLOGY

THE UNIVERSITY OF GEORGIA
DEPARTMENT OF ENTOMOLOGY

Athens, Georgia 30602
U.S.A.

404 -542-2016

November 9 , 1982

Dr. William J. Gartland, Jr.
Office of Recombinant DNA Activities
National Institutes ofHealth
Bethesda, MD 20205

Dear Dr. Gartland

In reply to your request for information about the
functioning under the new NIH

‘
guidelines, I have the

following comments:

We have not encountered any problems with the revised
Guidelines, except that we need about a dozen additional
copies of them. Experiments conducted on this campus have
not required much time. We fully support having 3

specific areas that are prohibited without RAC approval.
Our Committee would have imposed such restrictions at the
local level if they had not been incorporated in the final
version of the Guidelines.

Our Committee now meets quarterly, instead of monthly as
we did when IBC approval of MUAs was required with
submission of a grant application.

Our Committee, from the outset, decided that it should be
responsible for all matters relating to biosafety at the
University. We also recommended the establishment of a

Chemical and Laboratory Safety Committee which is
concerned with safe use and disposal of toxic chemicals
and the safe use of laboratory equipment etc. At the time
these committees were established, there was a Radiation
Safety Committee already functioning. The President of
the University established an Environmental Safety Council
as his advisory body on matters of safety policy for the
University. The Council is made up of the chairpersons of
the three safety committees, selected faculty, and
represenatives of the local community. Although there
have not been many issures that have required the
establishment of specific policies by the Council, we are
well satisfied with the our organization and the
functioning of our safety programs.
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Dr. Gartland - 2 -

The University has an Environmental Safety Services Office
within the Office of Public Safety. The above memtioned
Committees are in effect advisory committees to the Office
of Public Safety.

I hope that these comments will be of use to your office.
As was discussed at the meeting of IBC chairpersons in
Washington in 1980, those institutions that have committees,
functioning as general safety committees, would benefit
greatly by having NIH act as a clearinghouse for all matters
relating to safety in the research laboratory. In addition
to responsibility for the safety of the faculty and staff, we
have the safety of several thousand students to consider.
Although the membership of our committees is diverse, input
and moral support from NIH would be of great help to our
general safety program.

With cordial regards,

Very truly yours,

Arden 0. Lea, Ph . D

cc: Mr. Edward Kassinger, Director
Office of Public Safety

Dr. Daryl E. Rowe, Manager
Environmental Safety Services
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The University ofVermont
DEPARTMENT OF PHARMACOLOGY, COLLEGE OF MEDICINE

GIVEN BUILDING, BURLINGTON, VERMONT 05405

(802) 656-2500

November 10, 1982

Dr. William J. Gartland, Jr.

Director, Office of Recombinant DNA Activities, NIH
Bethesda, Maryland 20205

Dear Dr. Gartland:

This will acknowledge your request for comments on the revised guidelines
for research involving recombinant DNA. We do not have any problems with
the guidelines at this University. There are 5 groups using recombinant
DNA in their research and all of the work is at a P-1 level. The protocals
are reviewed twice a year and are kept on file with the University IBC.

The Institutional Biohazards Committee at the University of Vermont is

charged with the review of the use of all biohazardous substances except
the use of radio-isotopes. The IBC reviews protocals involving recombinant

DNA, infectious agents and chemicals. This committee, however, does not

become involved with the Medical Center Hospital of Vermont, the primary
teaching hospital of the College of Medicine.

Very truly yours.

Jo Acting Chairman

Chairman, Institutional Biohazards Committee

JHG:mjd
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tnn NATIONAL JEWISH HOSPITAL
AND RESEARCH CENTER
NATIONAL ASTHMA CENTER

3800 EAST COLFAX AVENUE
DENVER, COLORADO 80206DoDcLOCS) 303/388-4461

AN INSTITUTE FOR RESPIRATORY AND IMMUNE DISEASES

November 10, 1982

Dr. William J. Gartland
Director, Office of Recombinant DNA Activities
Rm 4A52, Bldg 31

National Institutes of Health
Bethesda, Maryland 20205

Re: Comments on Revised Guidelines

Dear Dr. Gartland,

More and more scientists are using recombinant DNA techniques, but
many new users are unfamiliar with the new Guidelines and are confused by
outdated information. Present documentation, particularly the Federal Register
editions, are extremely tiresome to read and interpret. Consequently, our
committee spends a lot of time trying to explain the guidelines to new
investigators, before we get down to applying the guideline to an experimenter's
particular project. I assume more readable editions of the Guidelines are
forthcoming. In addition, I suggest a one-page, condensed "Guide to the
Guidelines" that would be understandable by the uninitiated, and that would
sort out the great majority of cases that are exempt. Such a "Guide" might
be included in NIH grant application materials. Scientists would then not
start out in relative ignorance when contemplating recombinant DNA experiments
or dealing with IBC's.

Our Committee meets, as needed, usually several times a year. As chairman,
I answer questions about recombinant DNA (e.g.. Are these experiments exempt?)
about once a week. I maintain a file of memoranda cataloging recombinant DNA
work at our hospital (both exempt and non-exempt), so that I can keep track
of all recombinant DNA activity, and answer questions from persons inside
and outside the hospital.

We have been fortunate in not encountering serious problems with the
Guidelines; perhaps because we have not received requests to perform experiments
that could be thought to have high potential risk.

Our Biosafety Committee, in conjunction with our full-time Biosafety
Office, oversees radiation, pathogenic microorganisms, and recombinant DNA

activities. It would be nice if the Guidelines were complementary to the

Center for Disease Control recommendations for pathogenic microorganisms.
For example, perhaps the description of PI, P2, P3, P4 could be generalized
to apply to both pathogen and recombinant DNA containment.

bp
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Michael J. Pa

Associate Pro

Chairman, Bio

Sincerely



Yale University

SCHOOL OF MEDICINE

333 Cedar Street

P.0. Box 3333
Department of Human Genetics

New Haven, Connecticut 06510

Nov. 12, 1982

Dr. William J. Gartland, Jr.
Office of Recombinant DNA Activities
National Institutes of Health
Bethesda MD 20205

Dear 'Bill,

Herewith my response to your (undated!) memo concerning the revised
guidelines, on behalf of Yale's IBC:

(1) No problems!

(2) Our largest amounts of time are spent on experiments involving
whole animals, which require IBC case-by-case approval.

(3) None of the time spent is inappropriate in amount.

(4) We have no serious disagreement with any specific containment
levels

.

(5) As long as NIH insists on promulgating guidelines, the current

level of stringency seems about right. This level should
provide public reassurance, without interfering seriously with
scientific progress.

( 6 ) Our IBC meets monthly, for two to three hours.

(7) We are also Yale's Biological Safety Committee; as such, 90

percent or more of our time is spent on non-recombinant DNA

matters involving research with pathogenic agents.

I enclose a copy of our memo to P.I.s, which I thought might interest

With best regards,

%Edward A. Adelberg
Professor of Human Genetics

you.

Enel.
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4 DEPARTMENT OF HEALTH & HUMAN SERVICES

MEMORANDUM

Received in ORDA 11/14/82
Public Health Service

National Institutes of Health

Bethesda, Maryland 20205

N. C. Mishra,

Department of Biology
University of South Carolina
Columbia, S. C. 29208

TO: Chairperson, Institutional Biosafety Canmittee

FROM: Director, Office of Recombinant DbA Activities, NIH

SUBJECT: Solicitation of Comments on Revised Guidelines for
Research Involving Recombinant Dt& Molecules

At the June meeting of the Recombinant ENA Advisory Committee (RAC) , it was
recommended that a letter be sent to Institutional Biosafety Committees ( IBCs)
to solicit information as to how IBCs are functioning under the NIH Guidelines
for Research Involving Recombinant DI^ Molecules as revised during 1982.

It was suggested that IBCs might wish to provide information on areas of
concern, including the following:

o Vfaat are the problems with the revised Guidelines? 9

o What things are taking large amounts of time? $

o What things are taking inappropriate amounts of time?
00-

^ o In what areas do you disagree with the RAC with regard to containment
for a particular experiment

u

' f tIK4
“Wo pc*4<. —-4 xWoJc/C yu* he dUtortUtonivt ^ , ,

o In wnat ways are the Guidelines too stringent or too relaxed? J'U-aT AcjAX

o How frequently does your IBC meet? oJtUo^X 7 yto-(

o Does your IBC have other responsibilities at your institution? Is it
a general biosafety committee? If not, is it because of the way in
which the NIH Guidelines are written, or is it because your institution
has chosen to function this way? aa, u/c <Unr*U~

li*Q U D/fa\U*>rcA-
/(J).—( w

NIH and the RAC would appreciate your cooperation in providing canments on
these and other issues which are of concern to your IBC. Please send your
comments to me at the Office of Recombinant ENA Activities, Building 31, cA*****^
Room 4A52, Bethesda, Maryland 20205. It would be helpful to have your comments *

by January 31, 1983. Your comments will be reviewed by a RAC Working Group on
Revision of the Guidelines which has been charged with periodic review and
updating of the Guidelines.

7/*/rv
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University of Houston
Central Campus
Houston, Texas 77004

Office of Sponsored Programs

November 17, 1982

Dr. William J. Gartland, Jr.

Office of Recombinant DNA Activities
Building 31, Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

In response to your memo soliciting comments on the Revised Guidelines for
Research Involving Recombinant DNA Molecules, our IBC is a general
Biosafety Committee that meets once every semester or as needed. The
Committee has found the guidelines to be well thought out and an excellent
guide. There have been no problems nor any disagreements with RAC's
actions.

As chairperson of the Committee, I would like to suggest that the RAC
publish a summary or a table that would simplify determination of the physical

and biological containment requirements. For example, a table showing the

DNA source, vector to be used, host system and the required physical

containment would be helpful.

Sincerely yours,

Michael Klass

Chairperson, Institutional Biosafety

Committee, University of Houston
Central Campus

MK :ms

LKB9/L3

[ 545 ]



The University of Iowa
Iowa City, Iowa 52242

Office of the Vice President for

Educational Development & Research

Division of Sponsored Programs

100 Gilmore Hall

(319) 353-3350

November 18, 1982

William J. Gartland, Jr., Ph.D.

Director
Office of Recombinant DNA Activities
National Institutes of Health
Building 31, Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

Your memorandum soliciting comments from IBC's was brought to the attention
of the Biosafety Committee at the University of Iowa at its recent meeting.
The consensus of the committee was, especially with the significant reduc-
tion in the containment for most experiments and in the corresponding re-
view requirements, that none of the committee activities pertaining to the

review of research involving recombinant DNA molecules required an inordi-
nate amount of time. The committee is very comfortable with the Guidelines
as they are now written and is in general agreement over the necessity of

the Guidelines. We meet approximately three times each year, usually with-
in a month following each NIH deadline for competitive new applications.

The University of Iowa committee is charged with responsibilities in addi-

tion to the requirements of the Guidelines. These responsibilities in-

clude: (a) providing consultation to the University Environmental Health
Service and principal investigators handling biohazards; and (b) offering
advice and recommendations to the Vice President for Educational Develop-
ment and Research on all issues regarding biohazards. The committee has

spent more time on matters relating to these additional responsibilities
than on the review of recombinant DNA research. The committee, by its

existence, has raised the level of concern for biosafety and therefore has

made an important contribution to this university.

I hope that you will find this information useful.

Walter J. Hierholzer, M.D.

Chairman

1847
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10320 Bren Road East

Minnetonka, Minnesota 55343
612, 935-7335

Molecular Genetics Inc

November 22, 1982

William J. Gartland, Jr., Ph.D.
Department of Health & Human Services
Public Health Service
National Institutes of Health
Bethesda, MD 20205

Dear Doctor Gartland:

I wish to respond to your request for information on the functioning of our
IBC and concerns with regard to the revised Guidelines.

I will respond to the questions you proposed:

A. What are the problems with the revised Guidelines ?

Generally, I see two basic problems with the Guidelines. First of all,
I feel they require too much from the committee as a whole, and I will go

into more detail regarding this in later questions.

Secondly, the Guidelines encourage voluntary compliance by commercial
industries but the RAC may not have been appraised of industries special

concerns as evidenced by some Guideline requirements . I am especially
concerned about paragraph III-B-4-a. For example, we wanted to determine
if a crude bacteria lysate would induce neutralizing antibody against a

specific virus in rabbits. The bacteria were producing portions of the

viral coat protein from a fragment of the coat protein gene cloned into

a plasmid vector and the rabbit is not a host for the virus. One could
read paragraph III-B-4-a as requiring us to show that whole virus was not

produced in rabbits. This experiment is questionable for a couple of
reasons: It is a negative-type experiment -we are required to show that

same thing does not happen; and the animal is known to not be a host.

Simply the fact that only two-thirds or less of the virus is present

should be sufficient evidence to suggest that productive infections would

not occur, even in a host animal.

Paragraph III-B-4-a becomes of greater concern when one considers an

eventual commercial vaccine product since no physical containment whatsoever

will be maintained. However, standard killed vaccines contain the whole

viral genome in higher concentrations than a recombinant DNA product would

without great concern.
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November 22, 1982
William J. Gartland, Jr., Ph.D.

Page Two

B . What things are taking large amounts of time ?

Only two things require large amounts of "working" time: Experiments
as required in paragraphs III-B-4-a and III-B-2-a and keeping up with re-
visions and changes in the Guidelines.

There is still considerable "non-working" time lost between P.I. re-
quests and IBC approvals for recombinant DNA experiments when such approval
is required before initiation of the experiment.

C. What things are taking inappropriate amounts of time ?

I feel the experiments required in paragraph III-B-4-a and requests for
some experiments requiring prior IBC approval (see Recommendations ) take
unnecessary amounts of time.

D. In what areas do you disagree with the RAC with regard to containment
for a particular experiment ?

In paragraph III-B-2-a I feel that experiments with DNA from Class 2 and
subgenomic (e.g. < 3/4) fragments of Cl-ass 3 and 4, as well as Class 5 organisms
if certified virus-free, should be allowed at PI.

E . In what ways are the Guidelines too stringent or too relaxed ?

I feel the Guidelines are too stringent in the following ways: Prior
approval by the whole IBC is required for experiments whose classification
and containment is well defined.

Individual large scale experiments require evaluation and classification when
the real concern should be given to the facilities and equipment.

Small companies may have difficulty complying with paragraph IV-B-2-d, where
an IBC chairman may also be a PI as well as a stockholder in the company.

F. How frequently does your IBC meet ?

In the past we had been averaging about two formal meetings, with all

members present, and an additional informal telephone meeting per year.
However, within the last year we have had only two informal telephone meetings.

G. Does your IBC have other responsibilities at your institution? Is it a

general biosafety committee? If not, is it because of the way in which
the NIH Guidelines are written, or is it because your institution has

chosen to function this way ?

Our IBC has no other responsibilities at our institution, nor is it a

general biosafety committee although our Safety Administrator is an IBC

member. It is felt that a committee of several members, including some
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November 22, 1982
William J. Gartland, Jr., Ph.D.
Page Three

physically removed from our facility, and requiring the distribution of
printed information by mail, is not an efficient way to comply with other
federal and state guidelines and regulations. Most of these simply re-
quire compliance with little need for decision making. Perhaps the IBC
would be more useful if the IBC chairman was given more discretion to give
initial approval to experiments with eventual approval of the whole
committee

.

In summary, I would make the following recommendations for revisions in the
Guidel ines :

1. All experiments for which containment is specified should be allowed to
proceed without prior IBC approval (as in paragraph 1 1 1 - C ) once the IBC
chairman has determined that the PI has properly classified the experiment.

2. In paragraph III-B-2-a, experiments with DNA from organisms in Class 2

and subgenomic DNA from organisms in Class 3 and 4, as well as Class 5 if

certified virus-free, should be allowed at PI containment.

3. In paragraph III-B-4-a, experiments containing less than 75% of any
viral genome or where the animal is not a viral host should be allowed at

containment comparable to PI without the requirement to show lack of produc-

tive infection, and without prior IBC approval as in paragraph 1 1 1 - C

.

4. For large scale experiments, the facilities and equipment should be

given a one time prior approval by the IBC at a specified P-LS level. All

subsequent experiments should be allowed to commence without prior IBC

approval (as in paragraph 1 1 1 - C ) once the IBC chairman has determined that

the PI has properly classified the experiment with PI = Pl-LS, and P2 = P2-LS.

5. The exception for large scale experiments in Appendix C- II, III and IV

should be removed.

6. Exempt from the Guidelines sterile sub-unit vaccines produced with

recombinant DNA plasmids, containing less than 75% of any viral family genome.

Sincerely yours,

WilTiam P. Pilacinski, Ph.D.

Senior Scientist
Chairman, IBC Committee
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STATE OF NEW YORK
DEPARTMENT OF HEALTH OFFICE OF PUBLIC HEALTH
TOWER BUILDING • T H E GOVERNO R N ELSO N A. ROCK E F ELL ER EMP I R E STATE PL A Z A • ALBANY, N.Y. 12201

DAVID AXELROD, M.D.

Commi ssioner

WILLIAM F. LEAVY
Executive Deputy Director

November 23, 1982

Dr. William J. Gartland, Jr.

Office of Recombinant DNA Activities
Building 31, Room 4A52

National Institutes of Health
Bethesda, Maryland 20205

Dear Doctor Gartland:

This is in response to your recent request for information on how well
local IBCs are functioning under the current NIH guidelines. We have
experienced no particular problems. Our IBC meets whenever necessary,
to date this has been essentially biannually. The IBC has no responsibilities
beyond overseeing recombinant DNA activities. This is by choice of the
institution which has appropriate committees to oversee chemical, radiation,
and general safety.

One suggestion our IBC would like to have considered concerns those
recombinant DNA experiments that are reviewed on a case-by-case basis by
the NIH. In such circumstances, we believe it would be helpful if the
rationale underlying the assignment of levels of physical containment, as

well as the level at which the decision was made (i.e., by the RAC, by a

subcommitte, or by one or more individuals within ORDA) were communicated
to the local IBC along with the decision itself.

Sincerely

,

Leo J. Grady, Ph.D.

IBC Chairman

cc:IBC Committee Members
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ELANESE
RESEARCH COMPANY 86 MORRIS AVENUE, SUMMIT, N.J. 07901 • TELEPHONE: 201—522-7500

DIRECT DIAL: 201—522-

November 29, 1982
PJK-82-4 3

Dr. William J. Gartland, Jr.
Department of Health & Human Services
Public Health Service
National Institute of Health
Bethesda, MD 20205

Dear Dr. Gartland:

Thank you for your recent memo which solicited comments on the
revised Guidelines for Research Involving Recombinant DNA
Molecules. Our current, and currently planned experiments,
involve organisms that naturally exchange genetic material
by known physiological processes, and therefore are exempt
from the Revised Guidelines. Therefore, we have very few
comments to offer. In general, however, we have no problem
with the Guidelines in their present form.

Sincerely

,

P. J
7
. Kretschmer, Ph.D.

Biotechnology Supervisor

PJK :mg
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December 7, 1982

COMMENTS ON REVISED GUIDELINES FOR RESEARCH INVOLVING

RECOMBINANT DNA MOLECULES

1. We have no problems with the revised Guidelines except
to become more familiar with the new arrangement of the
material

.

2. We do not find anything taking a large or inappropriate
amount of time.

3. We have not found any areas of disagreement with the RAC
in regard to containment. The committee has determined
that certain biosafety levels may be appropriate for the
infectious or oncogenic agents used when the recombinant
DNA experiment requires only a PI level. We have no
problem in explaining our requirements to the investiga-
tor.

4. We do not find the Guidelines too stringent or too relaxed,
but rather consider the Guidelines as a consensus of the
opinions of experts in the field. Our committee feels that
a survey of our own members for determination of those
guidelines which might be considered too stringent or too
relaxed would result in a similar consensus of opinion.

5. Our committee meets on a monthly basis as a working sub-
committee whenever necessary, and on an annual basis as
a full committee.

6. Our committee has been reorganized to deal only with
recombinant DNA, although we are frequently concerned with
the problems of infectious and oncogenic agents which are
used in recombinant DNA research. We are no longer a

general biosafety committee because our institution has
chosen to function this way.

Diane 0. Fleming, Ph.D.
Biosafety Officer
Executive Secretary, Recombinant
DNA Committee

The Johns Hopkins Institutions
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UNIFORMED SERVICES UNIVERSITY

BETHESDA, MARYLAND 20814

HEALTH SCIENCES
SCHOOL OF MEDICINE

4301 JONES BRIDGE ROAD

OF THE

INSTRUCTIONAL AND
RESEARCH SUPPORT

14 December 1982

TEACHING HOSPITALS
WALTER REED ARMY MEDICAL CENTER

NATIONAL NAVAL MEDICAL CENTER
MALCOLM GROW AIR FORCE MEDICAL CENTER
WILFORD HALL AIR FORCE MEDICAL CENTER

William J. Gartland, Jr., Ph.D.
Office of Recombinant DNA Activities
NIH, Building 31, Room 4A52
Bethesda, Maryland 20205

Si r

:

Reference your memorandum, "Solicitation of Comments on Revised Guidelines
for Research Involving Recombinant DNA Molecules", attached.

A survey form was forwarded to all investigators involved with recombinants
here at USUHS. The same questions per your memorandum were presented as

was a request for general comments. On the whole, the investigators
indicated that they had no problems with the Guidelines as they impacted
on their research.

USUHS has two committees which address biosafety. The Biohazards, Controlled
Substances, and Dangerous Materials (BCD) Committee reviews new protocols
through distribution of said protocols to individual members. There are

committee augmentees who review protocols involving recombinants. This

committee will meet only when a major problem arises with a proposed project
requiring discussion and resolution.

The second involved committee is the Biohazard Suite Committee which

establishes policy and monitors use of the new P-3 containment facility

here at the institution. Since the suite has just been rendered operational,

the committee is planning only its second meeting. Frequency of meetings

will be dependent upon encountered problems or procedural changes.

If further information is required d at 295-3305.

Richard X. Riccardi, C.I.H.

Lt Col/USAF, BSC

Director, Environmental Health
and Occupational Safety

Attachment
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North Carolina State University

School of Agriculture and Life Sciences

December 20, 1982
Department of Botany

Box 5186 Zip 27650

9 i 9-737-2727

MEMORANDUM

TO: Biosafety Committee Members

FROM: J.P. Miksche

The primary purpose of the meeting of the Biosafety Committee held
on December 1, 1982 was to answer questions posed by William J. Gartland,
Jr., Director, Office of Recombinant DNA Activities, NIH.

The questions and answers are as follows:

What are the problems with the revised guidelines? None

What things are taking large amounts of time? No major problems .

What things are taking inappropriate amounts of time? No major
problems .

In what means do you disagree with the RAC with regard to containment
for a particular experiment. No problems .

In what ways are the guidelines too stringent or too relaxed? No
problems .

How frequently does your IBC MEET? Once or twice a year or as

Does your IBC have other responsibilities at your institution? No.

Our institution has chosen to function in this manner .

Members of the Biosafety Committee requested a current list of MUA's
and they are attached.

The committee also requested a list of names of individuals who agreed
to serve as experts or resource persons regarding infectious agents. The

letter from Dr. Donald Simmons met that request and it is attached.

cc: Chancellor B. Pulton
Dean H. Smith
William J. Gartland, Jr., Director

needs reqvim

Office of Recombinant DNA Activities, NIH
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EMORY UNIVERSITY SCHOOL OF MEDICINE
DEPARTMENT OF PEDIATRICS

Post Office Drawer AM Atlanta, Georgia 30322

DIVISION OF
MEDICAL GENETICS

(404 1 329 .">840

MEMORANDUM

TO: Director, Office of Recombinant DNA Activities, NIH
William J. Gartland, Jr., Ph.D.

FROM: Jean H. Priest, M.D.
Chairperson: Emory University Biosafety Committee

SUBJECT: Response to solicitation of comments on "Revised Guidelines for
Research Involving Recombinant DNA Molecules"

DATE: December 27, 1982

There are not many investigators here working with recombinant DNA and we do not
have problems with the revised guidelines. Large or inappropriate amounts of time
are not taken up by handling of these guidelines nor have I received complaints
regarding them. Meetings of our IBC do not occur on a regular basis because of
the heterogeneity of its composition. It is almost impossible for me to find a

time when all or even most members can come together. Therefore most business is

handled by memo, telephone or ad hoc review. Our committee functions largely in

the areas of recombinant DNA, carcinogens and mutagens, and oncogenic viruses. As

Chairperson I also route all kinds of other health safety problems. Our committee

functions the way it does because Emory University has chosen it to function this

way. We do not have a full-time Biosafety Officer (Hazardous Materials Manager)

and I think it is high time the Administration recognize that we need one particu-

larly for teaching of safety practices.
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Stauffer Chemical Company
1200 S. 47th St. / Richmond, CA 94804 / Tel. (415) 231-1000 / TWX (910) 382-8174

December 27, 1982

Di rector
Office of Recombinant DNA Activities
Building 31, Room 4A52
Bethesda, MD 20014

Attn: William J. Gartland, Jr., Ph.D.

Dear Dr. Gartland:

Your request to answer the following questions concerning the functioning
of the IBC's under the NIH Guidelines and some of the problems associated
therewith, will be answered according to the manner in which the questions
were presented.

1. What are the problems with the revised Guidelines?

The Guidelines, as last presented on August 27, 1982, seem to be in

relatively good shape. The one exception that is bothersome to us

is the fact that all organisms not so listed in the Guidelines are

considered to be prohibitive to work with until permission has

been obtained or a petition has been sent to the RAC Committee.

2. What things are taking large amounts of time?

At this point in our particular research program we are working with
systems which can be cleared by the local IBC, so very little time

is being spent on gaining clearance.

3. What things are taking inappropriate amounts of time?

Again, the answer is that all of the things with which we are

working are well within the scope of PI or HV1 systems and require
very little time.

4. In what areas do you disagree with the RAC with regard to contain-

ment for a particular experiment?

None. They appear to be well worked out and I think containment is

appropriate for the types of experiments and organisms that have been

shown.

5. In what ways are the Guidelines too restricted or too stringent, or

too relaxed?

The Guidelines could be relaxed more with respect to the types of

microorgani sms which are acceptable for working without petitioning

to the RAC for permission to do so.

Ut UUIbNt

TECHNICAL CENTER

WESTERN RESEARCH

Stauffer
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Paul E. Hoch to Dr. William J. Gartland
IBC Questions

- 2 - December 27, 1982

6. How frequently does your IBC meet?

The IBC met a year ago and meets at such times as the personal
investigators ask for a review of their programs and projects.

7. Does your IBC have other responsibilities at your institution?

The IBC has no other responsibilities at this particular institution,
not because of the way the NIH Guidelines are written, but because
our particular institution has chosen to function this way.

I hope that these comments will be helpful to you in your review

with the RAC working group on further revision of the Guidelines.

Sincerely

Paul E. Hoch, Ph.D.

Director

PEH/bk

cc: E. Bergman
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University Health Service

Division of

Environmental and Occupational
Health and Safety

John W. Wilce Student
Health Center
1875 Millikin Road
Columbus, Ohio 43210

Phone 614 422-0153

Dr. William J. Gartland, Jr.

Director, Office of Recombinant DNA Activities
NAIAD
National Institute of Health
Bethesda, MD 20205

Dear Sir:

I am the Biological Safety Officer for the Ohio State University and I strongly
disagree with the RAC's recommendation to allow Dr. John Murphy's experiments
with diphtheria toxin even under P-4 conditions. I encourage the RAC to
reconsider this decision.

The brief description in the Federal Register of the proposed experiments and
the anticipated results may not accurately express the value of this protocol.
Nevertheless, it appears to me that some exploratory work is needed before
embarking on a recombinant DNA project. For instance, if germ free animals
were used, it would not be necessary to reduce the normal flora with "broad
spectrum antibiotics". Also, it would not be necessary to prove, in a

follow-up experiment, that the "broad spectrum antibiotics" did not alter the

permeability of the lower GI tract. If manipulation of the normal flora is

necessary, a gavage of a pure culture of corynebacterium or a cocktail of
"defined flora microorganisms" would appear to be superior to the antibiotic
treatment. This technique would allow for reliable replication which may not
be possible under the antibiotic procedure.

One of the reasons for the general acceptance of recombinant DNA technology is

that it has provided investigators a means to accomplish results not possible
by any other procedure. Experiments on the absorption of polypeptides and
cytotoxins from the lower GI tract can be accomplished without employing
recombinant DNA technology. To jeopardize the public acceptance of recombinant
DNA research to obtain results which can be obtained by other means, does not
appear to be justified.

Sincerely

,

The Ohio State University

January 4, 1983
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DEPARTMENT OF HEALTH & HUMAN SERVICESDEPARTMENT OF HEALTH & HUMAN
National Institutes of Health

National Heart, Lung,

and Blood Institute

Memorandum
Date January 4, 1983

From Acting Chairman, NIH Biosafety Committee

Subject Comments on Revised Guidelines

To Director, Office of Recombinant DNA Activities, NIH

Under the revised Guidelines, the majority of experiments that are done at

the NIH fall into the exempt class, III-D. As a result, the NIH Biosafety Committee
had only two meetings in 1982 which dealt with experiments under III-B. The Committee
met three times to consider containment for one experiment under III -A

.

There are no obvious problems with the revised Guidelines although with so many
exempt experiments and the others falling in class III-B, our need to consult the

Guidelines has been very limited. The one exception was the III -A case.

The experiment under 1 1 1 -A took a great deal of the committee's time, but

perhaps not an inappropriate amount because it was a difficult case (Dr. John

Murphy's diphtheria toxin cloning).

There have been no instances in which our committee has disagreed with the RAC

regarding containment for a particular experiment.

The Guidelines are neither too relaxed or too stringent.

The NIH Biosafety Committee handles matters of safety other than Recombinant

DNA research.

In general, the few amendments to MUAs which we have considered have been poorly

presented by the Pis and the members have had to be provided with and have had to

reread the original MUAs. Perhaps it would be useful to have a standard form (as we

did for Registration Documents) which would include information from the original

MUA as well as the proposed changes in a concise fashion.

Kira K. Lueders, Ph.D.
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY

COMMITTEE ON ASSESSMENT OF BIOHAZARDS

TELEPHONE: (617) 253-5360. 1740 77 MASSACHUSETTS AVENUE. 20B-238
CAMBRIDGE. MASSACHUSETTS 02139

January 5, 1983

Dr. William J. Gartland
Public Health Service
Department of Health and

Human Services
National Institutes of Health
Bethesda, MD 20205

Dear Bill:

In response to your request for information about IBC
functions with respect to the NIH Guidelines, I want to state
that, as you know, in the City of Cambridge we have an Ordinance
which governs our recombinant DNA activity. The NIH Guidelines
are only one of many components of this Ordinance. We expend a
considerable effort in meeting the city's requirement. We have
few problems if any in functioning under the NIH Guidelines.

The two specific comments that may be of assistance to you
are that our committee meets six times a year and it has
responsibility for all biological safety matters at M.I.T.

Respectfully yours

Daniel F. Liberman, Ph.D

cc: Dr. Michael Marietta
Chairperson
Committee on Assessment of Biohazards at MIT
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UNIVERSITY OF SOUTHERN CALIFORNIA
SCHOOL OF MEDICINE

2025 ZONAL AVENUE, HMR-401
LOS ANGELES, CALIFORNIA 90033

DEPARTMENT OF MICROBIOLOGY
TELEPHONE: (213) 224-7139

January 6, 1982

William J. Gartland, Jr., Ph.D.
Director, Office of Recombinant DNA Activities
Building 31, Room 4A 52

National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

This is in reply to your recent memorandum soliciting comments on the Revised
Guidelines for Research Involving Recombinant DNA Molecules. The USC
Institutional Biosafety Committee recently met and considered each of the points you
raised. The consensus was that the Guidelines tend to be somewhat more stringent

than necessary but are practicable and workable in their present form. No specific

changes were suggested or recommended other then the inclusion of more tables, lists

or summaries, which are most helpful to research workers and committee members
when they consult the guidelines. The Committee considers that the assumption of

additional biosafety responsibility would impose an undesirable burden and that this

aspect of the operations of the Safety Office should remain under the auspices of the

Safety Office.

Enclosed are the minutes of the meeting, which takes up the points you raised

in your memorandum, item by item.

I should mention that we are grateful to the Office of Recombinant DNA
Activities for their help and cooperation in interpreting the Guidelines. With best

greetings for the New Year.

Sincerely yours,

Irving Gordon, M.D.
Chairman, USC Institutional Biosafety

Committee

IG/db
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UNIVERSITY OF SOUTHERN CALIFORNIA

INSTITUTIONAL BIOSAFETY COMMITTEE (IBC)

MINUTES

November 22, 1982

Members present: Amer(representing Ehrmann and the Safety Office);
Barnes, Galas, Goodman, Gordon (chairman) and Wagner.

The meeting was called to order at 12:10 pm. The agenda consisted
principally of formulating responses to the queries addressed by the
Office of Recombinant DNA about the functioning of the current guidelines
and of the IBS committees. Before point by point discussion of these
items, the Committee voiced its general satisfaction with the procedures
by which it is now working. The Committee then considered each of the
queries addressed to it by the Office of Recombinant DNA in the order in

which they were presented.

1.

Problems encountered by the IBC with the revised guidelines.

The consensus was reached that there were no major problems with the
guidelines encountered by our Committee. It was agreed that simplicity
and clarity were desirable goals and in particular, more summary tables or

charts would be helpful for quick, accurate reference. The present
procedures of the USC IBC, which includes succinct documentation in

applications of specific pertinent sections of the guidelines; rapid

balloting, facilities check and notification of decisions; a mechanism for

monitoring and review; and an accessible file for current and past

projects, were onerous for neither applicants nor committee members. No

real problems have arisen in the university or the community at large in

the course of observing both the letter and the spirit of the guidelines.

2.

Items that take IBC members' time.

The Committee voiced no complaints. Worksheets kept for each

application document the dates of sending and receipt of each ballot and

of the facilities check. They show prompt attention by the

administration, committee members and safety office. It can be inferred

from the above, therefore, that Committee members are not unduly burdened,

3.

Items that take inappropriate amounts of IBC members' time.

None were identified.

4.

Agreement/disaqreement with the Recombinant DNA Advisory Committee

(RAC) with regard to containment.

Our safety office runs through the guidelines checklist for each

application. As is mentioned below, some members of the IBC feel that the

guidelines lean in the direction of being stringent; but there was general

satisfaction with the way the system functions in practice. Committee
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members are grateful for the help offered by Dr. Stanley Barban and his
colleagues at the Office of Recombinant DNA in interpreting the
guidelines. The exemption of certain categories of recombinant DNA
experiments from the guidelines was felt to be a sensible and helpful step
in the right direction. There was basic agreement with the present PI and
P2 requirements for containment. Almost all of our applications fall in
these latter categories.

5. Comments on guidelines as "stringent" or "relaxed 11

.

The consensus of the IBC was that the guidelines were, if anything,
stringent, but there were no recommendations for relaxation of a specific
item in the guidelines.

6. Frequency of IBC meetings.

The Committee meets annually and at the discretion of the chair or
request of members. This is satisfactory since the committee communicates
promptly and effectively by telephone and mail ballot regarding each
application. There is presently no sentiment to meet for the sake of
meeting, since our business can be transacted quickly in spite of the
geographic dispersion of our members (two separate campuses plus two
outside members whose offices are some miles away.)

7. Relationship of the IBC to the general Biosafety Program.

The present relationship with the Safety Office is cordial but

restricted to our mandate. We are now doing our work successfully at a

reasonable cost in faculty advisory and administratif ic time and effort.

We do not involve ourselves with other concerns of the safety office such

as radiation safety or fire safety. The addition of new biosafety duties

to our committee would impose a burden on the IBC much heavier than that

now borne. The committee felt that we should restrict ourselves to the

administration of the NIH Guidelines for Recombinant DNA. Other biosafety

concerns should be handled by the Safety Office with appropriate help from

other sources when needed.

The committee adjourned at 1:30 pm.
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Department of Molecular Biology and

Microbiology

TUFTS UNIVERSITY
School of Medicine

January 7, 1983

Director
Office of Recombinant DNA Activities
Building 31, Room 4A52
National Institutes of Health
Bethesda, Maryland 20205

Dear Bill:

I'm responding to your notice about risk assessment specifically to suggest
that you remove from the proposal the section G that concerns the expression
of the diphtheria toxin gene (Federal Register 47:55108).

The feeding to a few guinea pigs of an _E. coli clone carrying the diphtheria
toxin gene will tell us if there is a high risk of continuing research with
that clone. That is all. By the nature of the experiment it cannot tell us

of any infrequent event that might cause the clone or its descendants to be
dangerous. Either way, the experiment will not generate data that can be
generally applied to other clones.

If the clone is created, then of course its safety must be tested, aL least
to the extent proposed. But we should eliminate the notion that this would be
a "risk assessment experiment" of general interest. There is very little chance
that these experiments will provide information "on the handling and absorption
of polypeptides from the lower gastrointestinal tract and the effect of cyto-
toxins on the GI tract." Certainly this should not be advanced as a justification
for cloning this gene.

I know that Myron Levine and I suggested that the full danger of toxin production
in the gut could be estimated only if we could get the toxins made by bacteria
that were resident in the gut but I now feel that it would be absolutely wrong to

deliberately construct new pathogens in order to gain this information. Risk
assessments of this nature will have to be done solely by administering purified
toxins to the gut.

Sincerely

DMG : ah D. Michael Gill, Ph.D.

Professor

136 Harrison Avenue
Boston, Massachusetts 02111

617 956-6750
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INTER-DEPARTMENTAL CORRESPONDENCE

TEMPLE UNIVERSITY HEALTH SCIENCES CENTER

Tn Dr - William J. Gartland, Jr. January 7, 1983

From Chairperson, IBC, Gerald Shockman, Ph.D. .Cjc lajj J4.^4- Vn,

Subject
ResP°nse to questions in memo from Dr. Gartland (not dated)

Comments: Revised Guidelines for Research Involving Recombinant DNA
Molecules

.

Revised Guidelines - Federal Register, April 21, 1982

What are the problems with the revised guidelines?
We have experienced no problems with the current guidelines.

What things are taking large amounts of time?
None of the required activities are taking large amounts of time.
Review of the grant application and the registration document
do not require large expenditures of time.

What things are taking inappropriate amounts of time?
None of the requirements have forced us to take or use inappropriate
amounts of time. Registration document review and filing are the

items which require time but not inappropriate amounts.

In what areas do you disagree with the RAC with regard to containment for

a particular experiment?
We have not disagreed with RAC on required or recommended containment.

If an investigator desires he or she can set up at a higher level

of containment, usually physical containment.

In what ways are the guidelines too strigent or too relaxed?

We have not had any criticisms of the guidelines vis a vis "Too

strigent or Too relaxed." One investigator after preparing his

registration document and determining the level of containment

under the guidelines, felt that he wanted to function at a higher

level of containment than was required by the guidelines. He made

his concerns part of his registration document and also made it

part of his grant application. His operating at a higher level of

containment will not require any excess of time or additional work.

How frequently does your IBC meet?

The IBC of Temple University is called into session as needed,

therefore, meetings are infrequent. Members are provided information

and documents for consideration by mail. At the present time all

research involving Recombinant DNA molecules falls under section

III-D Exempt experiments, however for internal requirements all PI

involved in recombinant DNA research are required to submit a

registration document.

-continued-
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To:

From:

Subject

:

Dr. William J. Gartland, Jr.

Chairperson, IBC
Response to questions in memo from Dr. Gartland (not dated)
page two

Does your IBC have other responsibilities at your institution?
No

Is it a general biosafety committee?
No

If not is it because of the way in which the NIH Guidelines are
written, or is it because your institution has chosen to function this
way?

Prior to the publication of the Guidelines, Temple University had
established a Biohazards Control Committee. This committee was
charged with providing policy and procedures to control and regulate
use of Biohazardous materials (toxic chemicals, chemical carcinogens
and infectious agents) . With the publication and implementation of

the Guidelines, the choice was made to establish a separate committee
for Recombinant DNA research. At the present time the University
Biohazards Officer is also the Biosafety Officer for Recombinant
DNA committee. The committee and the BSO remain in place even though
the current edition of the guidelines would permit deleting the BSO.

The institution established a P-3 facility early on and at the

present time no studies underway require this level of physical
containment

.

As noted in response to question 5 a Pol. has elected to conduct his
studies at a higher level than required by the guidelines. He will
utilize the P-3 facility thereby acquiring physical containment at

the P-3 level.

rh
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Com Products
a Unit of CPC North America

Moffett Technical Center, Box 345, Summit-Argo, IL 60501, (312) 458-2000

January 10, 1983

Dr. William J. Gartland, Jr.

Director, Office of Recombinant DNA Activities
National Institutes of Health
Building 31, Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

The following is a summary of the comments by members of the Corn
Products Company IBC regarding the attached Office of Recombinant DNA
Activities questionnaire concerning the NIH Guidelines.

#1 . What are the problems with the revised guidelines?

There should be a mechanism by which the IBC can approve the
deliberate release into the environment of organisms contain-
ing recombinant DNA (section III-A-2) when the organisms are
non-pathogenic and the recombinant DNA contained within the
organisms is not derived from pathogens.

#6. How frequently does your IBC meet?

IBC meetings are held every 6-8 months or when needed.

#7. Does your IBC have other responsibilities at your institution?

Is it a general biosafety committee? If not, is it because of

the way in which the NIH Guidelines are written or is it

because your institution has chosen to function this way?

The Corn Products Company IBC reviews and regulates rDNA

experimentation and does not function as a general biosafety

committee. Corn Products Company established the IBC in order

to voluntarily comply with the NIH Guidelines.

epc
International
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W. J. Gartland, Jr. - 2 - January 10, 1983

With regard to the questions which were not addressed, the Corn Products
Company IBC finds the NIH Guidelines relatively unencumbering and easy
to comply with. The IBC is considered an important control organization
and Corn Products Company has been careful to regulate its own internal
rDNA research activities.

WMR:cw

Attachment

cc: C. Colson
M. J. Danzig
J. D. Grant
W. Koenigsdorf
H. Mahlmann
R. Mignolet
E. Rapp
R. Walon

Sincerely,

William M. Reed
IBC Chairperson
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SYRACUSE UNIVERSITY
DEPARTMENT OF BIOLOGY

|

BIOLOGICAL RESEARCH LABORATORIES

130 COLLECE PLACE
|
SYRACUSE, NEW YORK 13210 2878

January 11, 1983 telephone 315
|

423 3186

Dr. William J. Gartland, Jr.
Department of Health & Human Services
Public Health Service
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

This letter is in response to your request to answer a series of questions
raised by RAC at their last June meeting. At Syracuse University research invol-
ving recombinant DNA molecules has remained at the level established a few
years ago and consequently is not affected by the revisions of the guidelines
during 1982. Specific answers to your questions are:

o We see no problems resulting from the revised guidelines,

o No change in our present time investment.

o Nothing in the administrative procedures requires an inordinate amount of time,

o No disagreement with present containment requirements,

o Guidelines are workable for our research purposes.

o Our IBC has not been confronted with any research requests from P.I.s
which require review of procedures for proposed research using
recombinant DNA molecules. Consequently, we have not met; memos
or phone calls have been adequate to maintain any business required.

o The IBC at Syracuse does not, at this time, have any other responsibilities
relative to safety. The Administration has chosen to function this way.

Sincerely

,

Donald G . Lundgren
Professor of Microbiology
Chairman , IBC

DGL : cs

cc: Mr. Tom McGiff,
Environmental Safety Officer
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University of Illinois at Urbana-Champaign

INSTITUTE FOR

ENVIRONMENTAL STUDIES

Environmental Research Laboratory

1005 West Western Avenue
Urbana, Illinois 61801

217-333-3820

January 12, 1983

Dr. William J„ Gartland Jr., Director
Office of Recombinant DNA Activities
NIAID
National Institute of Health
Bethesda, MD 20205

Dear Dr. Gartland,

This letter is in response to the request for comments printed in the Federal
Register, Vol. 47, No. 235, pp . 55104 and concerns the report entitled "Evaluation
of Risks Associated with Recombinant DNA Research" published in Vol. 4, No. 4 (Dec.

1981) of the Recombinant DNA Technical Bulletin .

The most striking thing about this report is its movement from a small amount
of specific knowledge to some broad generalizations that in my opinion need to be
circumscribed more carefully.

Let me point out an area where I feel knowledge is inadequate or a serious
signpost of environmental safety. Relating to the basic assumptions that the
report concludes to be improbable, "that a unique organism, never found in nature,
might be constructed by recombinant DNA techniques", has anyone considered the
recombination of DNA from eubacteria and archaebacteria? If Carl Woese is to be
believed, these organisms are as far apart on the evolutionary scale as E. coli
and Homosapiens . It is also possible that they do not exchange DNA under normal
circumstances. Do you know of any work showing the exchange of DNA among archae-
bacteria, let alone between eubacteria and archaebacteria? The second assumption,
"that such a unique organism might be able to establish itself in the environment
outside the laboratory", is a possibility since many archaebacteria reside at low
densities in habitats where they have few competitors. The assumption that this

putative, unique recombinant organism might be harmful to plants, animals or man
is unknown, but it must be remembered that archaebacteria participate in unique
steps of the global carbon cycle 0 The fact is that we are so ignorant of the
biochemistry, let alone the molecular biology of the archaebacteria, that any
assertions of harmfulness or harmlessness of recombinant archaebacteria are really
statements of faith. It is also only on faith that one can asset, as the report
does in its conclusions, that "the barriers to expression of foreign genes in most
organisms, the necessity for new activities to function as an integrated part of

an existing pathway, and the selective disadvantage given to an organism by recom-
binant DNA inserts will interfere with such organisms establishing themselves in
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Page 2

the environment and thus, ultimately with their potential to cause harm." The
RAC simply has no factual basis for such a broad assertion.

I am not claiming that archaebacteria, or other little-studied eubacteria,
actually have some unique deleterious potential to express foreign DNA and to
establish themselves in the environment, but no one really knows that they do
not. Would the promiscuity of inc P-1 plasmids have been predicted on the
basis of previous experience with plasmids like F? Could the existance of
Legionella have been predicted? There are still quite a few surprises in nature
and many of them will be found when molecular biologists focus their attention
on the little-studied organisms that normally inhabit the environment.

The bottom line is to better circumscribe the conclusions of the report.
For instance, before conclusion 1 the phrase, "For typical enteric bacteria,
accidental..." could be inserted. Following conclusion 2, a third conclusion
could be added stating that current knowledge of the molecular biology of some
groups of organisms, like the archaebacteria, is still so primitive that the
relevance of conclusions 1 and 2 to these organisms is unknown. Presumably,
this situation will change in the near future as more is learned about these
organisms

.

I believe that the RAC has so far paid insufficient attention to the

potential for purely environmental consequences of the release of novel organisms,
for instance effects on elemental cycles. Their focus has been on eukaryotic DNA
in prokaryotes and they may have neglected potential combinations of prokaryotic
genes, especially among bacteria that inhabit physically separate habitats or

which differ so markedly in structure that they may not exchange DNA. Surely, you

should amplify your considerations to these areas before making as sweeping a

generalization as is contained in the conclusions of the current report.

Assistant Professor

JBJ/ tw
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\ BioTechnica International
85 Bolton Street, Cambridge, Massachusetts 02140

Telephone (617) 864-0040

January 13, 1983

MEMORANDUM

TO Dr. William J. Gartland
Director, ORDA

FROM David J. Glass
Chairman, BioTechnica Biosafety Committee

SUBJ "Comments on Revised Guidelines for

Research Involving Recombinant DNA Molecules"

In response to your request for information on the
Revised Guidelines and the functions of our IBC, I submit the
enclosed comments.
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\
BioTechnica International

85 Bolton Street, Cambridge, Massachusetts 02140
Telephone (617) 864-0040

Comments on Revised Guidelines for Research
Involving Recombinant DNA Molecules

January 13, 1983

BioTechnica International, Inc. is a private firm,
located in Cambridge, Massachusetts, that abides by the NIH
Guidelines in accordance with local ordinance. The Cambridge
ordinance also mandates certain administrative practices which
pertain to the questions you have asked. In the following
comments, we will restrict ourselves to remarks on the
Guidelines themselves, while perhaps mentioning in passing
the effects of the Cambridge ordinance on IBC function.

BioTechnica is still in its organizational phase, and we
are operating only in Interim Laboratories. At this time, the
BioTechnica Biosafety Committee meets every other month, each
session lasting 60-90 minutes. After the permanent laboratories
open (expected in February 1983), and our scientific staff
expands, the Committee might need to meet more frequently.

At this writing, nine (9) recombinant DNA projects are
underway at BioTechnica, and six (6) of them involve only
exempt experiments. The other three projects involve some
exempt experiments, but include others that are conducted at

PI containment under Section III-C of the Guidelines. However,
under Cambridge ordinance, all recombinant DNA experiments
(including those exempt from the Guidelines) must be
registered with the Committee and conducted at PI contain-
ment.

Even though no Committee action has been required,
consideration of these projects (even those entirely exempt)
has taken up a good deal of time at Committee meetings to

date. There is generally a brief discussion of the proposed
experiments and their objective, with suitable explanation for

the community representatives. To date, there have been no
controversies within the Committee over the adequacy of

containment levels. Other issues which have taken up the

Committee's time are our medical surveillance program, the

recent changes in the NIH Guidelines, and various other

administrative matters.
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Comments on Revised Guidelines page 2

For the foreseeable future, the Committee's business
should not vary much from this description, since the large
majority of our work will be either exempt or PI under Section
III-C. However, we anticipate two other items arising in 1983
which will occupy a good deal of the Committee's time:

(a) We expect to receive a proposal sometime this year
involving the use of a class 2 pathogen as a host
organism. This would require Committee approval and P2
containment under Section III-B-l-a, and we expect the
Committee to examine this proposal carefully.

(b) Sometime this year, our Fermentation R&D Group will

begin to organize a fermentation laboratory which will
include fermentors of greater than 10 liter capacity.
Although large-scale experiments are covered by Section
III-B-5, the Guidelines are superseded by the Cambridge
ordinance, which mandates a special permit for these
experiments. The first step in obtaining this permit is

IBC approval of the plans, procedures, etc. for this

facility. This approval process will no doubt require
considerable Committee time and effort. After the permit
is issued, the Committee, of course, must specifically
approve subsequent experiments, under the Guidelines.

We have no general problems or specific disagreements
with the revised Guidelines. However, like most biotech firms,
we foresee a few future problems peculiar to industrial uses
of recombinant DNA:

(a) Large-Scale Requirements . Unfortunately, we cannot
make specific comments In tKis area, due to our lack of

experience to date. In general, we support the ongoing
dialogue between RAC and the Industrial Biotechnology
Association, aimed at adapting the large-scale require-
ments to better fit the needs of the biotech industry.

(b) Release into the Environment . The current require-
ment ~7or RAC approval ( and publication in the Federal
Register) of such proposals might compromise our need
for confidentiality on proposals which might arise in the
future. Ideally, we would like RAC to be able to

approve such experiments on a confidential basis,
without publication in the Federal Register.

(c) Confidentiality
, in general, is a problem whenever a

proposal need be published in the Federal Register.
However, the experiments discussed in (b) are likely to

be our only ones needing RAC approval and Federal
Register publication.
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Comments on Revised Guidelines page 3

At the present time, our Committee has no other specific

responsibility aside from recombinant DNA. From time to time

ve have briefly discussed other safety-related issues, and we
expect, as we expand, that the Committee might well prove
useful as a general safety committee as well.
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Brigham and Women’s Hospital
A Teaching Affiliate of Harvard Medical School

75 Francis Street, Boston, Massachusetts 02115

(617) 732-

January 14, 1983

William J. Gartland, Jr., Ph.D.

Office of Recombinant DNA Activities
National Institutes of Health
B1 dg . 31 , Room 4A52
Bethesda, MD 20205

Dear Dr. Gartland:

During our last IBC meeting your memorandum concerning solicitation
of comments on the revised Guidelines was discussed. Members felt that
for Guidelines to be acceptable in the Boston area they have to meet two

criteria. First they must not unduly interfere with the use of the tech-
nology. User members on the committee agreed that the current Guidelines
are a marked improvement over previous versions. Secondly, they must be

of an acceptable level of stringency so that the city will adopt them.

Should the latter not occur, we would again be faced with the difficult
problem of having to use an earlier publication of the Guidelines. The
current version of the Guidelines seems to satisfy both these require-
ments .

There is still some confusion among users and committee members over
the classification of organisms. This is due in large part to an uncer-
tainty of how to classify oncogenic viruses. Since many investigators
are using viral vectors comprised of these viruses, we see this problem
surface often. Currently our committee meets approximately 5-7 times
yearly and has 15 voting members. At present the committee has the res-

ponsibility of reviewing and overseeing the use of recombinant DNA tech-

nology in the Harvard Medical Area, which includes several of major Harvard
teaching hospitals. A number of committee members have been selected for

their knowledge in the areas of microbiology and infectious disease so that

these aspects are always carefully addressed in proposal reviews. Exper-

ience has taught us that due to the volume of recombinant experiments and

the heightened awareness regarding this technology, our committee is not

able to take on any additional activities such as work with infectious
agents. However, we agree that such expanded activities are a natural pro-

gression for most IBC's.

Thank you for the opportunity to comment.

Si ncer§J y

Dr/ Thomas F. O'Brien, Chairman
Committee on Recombinant DNA

Boston Hospital for Women/Peter Bent Brigham Hospital/Robert B. Brigham Hospital/Brookside Park

Family Life Center/Southern Jamaica Plain Health Center/Peter Bent Brigham School of Nursing

[ 576 ]



BROOKHAVEN NATIONAL LABORATORYl:

f ASSOCIATED UNIVERSITIES, INC.

Upton, Long Island, New York 11973

(516) 282 \ 3420
FTS 666 x

January 15, 1983

Dr. William J. Gartland, Jr.
Office of Recombinant DNA Activities
Building 31, Room 4A52
National Institutes of Health
Bethesda, Maryland 20205

Dear Bill:

This is in answer to the Memorandum to IBC Chairpersons.

1) No problems with revised Guidelines.

2) 3) No large amounts of time required or spent, mostly because we have
only straightforward requests that fall into a clearly designated category, and
also because our nonscientific members are not stupid and do not become
hysterical about imaginary horrors.

4) 5) The Brookhaven IBC does adhere to the Guidelines. Nevertheless
the majority of members seem to feel that recombinant DNA work should not
have Guidelines, and that precautions should be taken in accordance with
those needed for handling the organisms involved in construction of the

recombinant DNA (i.e., "Stetten-type " Guidelines).

6) The IBC meets on the average about once a year, since almost all

our business can be carried on by mail. We voted to have a meeting only if

any one IBC member felt we should have a discussion concerning a proposal.

Usually all members have felt the issue was straightforward.

7) Our IBC is charged only with the responsibility of dealing with

recombinant DNA work. Brookhaven has a rather elaborate Safety and

Environmental Protection Division. We are not a part of this Division, but

one of our members is.

Sincerely yours,

Jane K. Setlow, Chairman
Brookhaven National Laboratory IBC
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Lilly Research Laboratories
A Division of Eli Lilly and Company

307 East McCarty Street

Indianapolis Indiana 46285

Irving S Johnson. Ph D
Vice President

January 17, 1983

Dr. William J. Gartland, Jr., Director
Office of Recombinant DNA Activities

Department of Health and Human Services
National Institutes of Health
Beth es da, MD 20205

Dear Dr. Gartland:

Your memorandum of a few months ago solicited comments on the
Revised NIH Guidelines for recombinant DNA research from the

Institutional Biosafety Committees (IBCs). We have formulated the

fol lowing reply:

In general, we do not see any serious problems with the current
version of the guidelines. Our IBC delegates technical respon-
sibility for review of experimental protocols to a subcommittee;
recommendations of that group are then examined by the IBC

members in an expeditious manner. We find this to be an

efficient, operational scheme. As public acceptance of the

results of scientific risk assessment grows, we would encourage
the transfer of all decision-making authority to the institu-
tions— since they do, in fact, bear the ultimate responsibility
for all actions of their laboratories and production operations.

Containment requirements have not been a problem. Our labora-
tories have been accustomed to dealing with experiments
demanding good microbiological techniques for many years; in

nearly all requirements, the current guidelines are simply
reinforcing the need to observe good laboratory practice.

The IBC has scheduled monthly meetings; however, it has not
been necessary for the group to meet with that much regularity.
With our established procedures, it is often possible to

circulate straightforward protocols for review and action by
mail. The composition of the IBC membership— as established
according to the guidelines—precludes its functioning as a

general biosafety committee; its scope is limited to recombinant
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Dr. William J. Gartland, Jr.
Page 2

January 17, 1983

DNA research, development, and production. We maintain several
local safety committees as well as a corporate safety group
responsible for policy decisions. In all these endeavors, line

management is assisted and advised by our Industrial Health and

Safety Division. Close liaison between the IBC and other safety
groups is earnestly sought.

In summary, we find the biosafety criteria for the conduct of

recombinant DNA experiments and other operations well within

the context of our past experience with microorganisms; we

visualize a gradual return to a code of enlightened practice in

this field.

Sincerely yours.

Ir

Li :y Committee

rl
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CENTRAL RESEARCH
PFIZER INC EASTERN POINT ROAD GROTON CONNECTICUT 06340

203- 445 5611

RICHARD L HINMAN. Ph D
Senior Vice President

Chemical Products Research and Development

January 18, 1983

Dr. William J. Gartland, Jr.

Director, Office of Recombinant DNA Activities
Building 31, Room 4A52
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

This is in response to your undated memo of last Fall, soliciting views of

IBC chairpersons as to how IBC ' s are functioning under the NIH Guidelines
for Research Involving Recombinant DNA Molecules as revised during 1982.

Our experience is generally supportive to the revised Guidelines and we feel
they are well balanced in respect of the vast majority of experiments covered.
We have no disagreement with specific containment recommendations and find
that the IBC can handle its review function with a modest effort. At this
time our IBC meets routinely approximately twice a year with the capability
of convening on short notice, if necessary to address specific issues.

The Pfizer IBC has no other responsibilities at this time. General biosafety
concerns for the overall Central Research operation are handled by a different
group because the relevant issues tend to be much wider in scope than safety
considerations concerned solely with recombinant DNA activities.

P.S. As a minor editorial point, I would like to call your attention to the

fact that the title of Section III-C calls for notification of the local IBC

simultaneously with initiation of the experiment. The following text does not

make this point clear, however.

/jd

Richard L . Hinman
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ESTABLISHED 1802

E. I. du Pont de Nemours & Company
INCORPORATED

Wilmington, Delaware 19898

CENTRAL RESEARCH 8c DEVELOPMENT DEPARTMENT
EXPERIMENTAL STATION

January 20, 1983

Dr. William J. Gartland
Director of ORDA
National Institutes of Health
Building 31, Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

Dr. H. E. Simmons, Chairman of the Du Pont Institutional
Biosafety Committee has asked me to respond to your memorandum
requesting comments on the revised Guidelines for research
involving recombinant DNA molecules.

• We have encountered no problems with the revised Guidelines.

• No matters that have come before our IBC have taken large or
inappropriate amounts of time.

• We have no disagreement with the RAC with regard to containment

• We have no recommendations at this time for changes in the
Guidelines

.

• Almost all the recombinant DNA research done on Du Pont sites
under the surveillance of the IBC is exempt from the Guidelines
We met twice in 1982.

• Our IBC has responsibility for research covered by the guide-
lines but monitors all recombinant DNA research on Du Pont
sites under its jurisdiction. Individual sites have Du Pont

guidelines and Biosafety committees to regulate and monitor
other biological research. This organization is based

primarily on corporate choice.

Yours sincerely,

C. Cameron McDonald
Vice President, IBC

CCM : ldks
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THE UPJOHN COMPANY
KALAMAZOO. MICHIGAN 49001. USA
TELEPHONE (616) 323-4000

January 20, 1983

W. J. Gartland, Jr., Ph.D., Director
Office of Recombinant DNA Activities
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

The Upjohn Biosafety Review Committee (UBRC), functioning as an Institutional
Biosafety Committee (IBC), is pleased to respond to the questions set forth in

your recent memorandum request for information. Our responses are presented
in the same order as your questions, which I have restated for convenient
reference

.

1

.

What are the problems with the revised Guidelines?

The Guidelines do not state that approval of an experiment for one
laboratory constitutes approval of the same allowed experiment for
other laboratories without additional approvals. This point should
be set forth explicitly.

The listing of newly approved experiments should be accompanied by

a cumulative listing of all previously allowed experiments, to ob-
viate the need to review all prior Recombinant DNA Advisory Committee
minutes

.

2

.

What things are taking large amounts of time?

None.

3

.

What things are taking inappropriate amounts of time?

None.

4

.

In what areas do you disagree with the RAC with regard to containment
for a particular experiment?

a. The continued listing of Actinomycetes as Fungal Agents in Appendix
B-I-B-2 of the Classification of Microorganisms on the basis of

Hazard is difficult to comprehend and should be corrected. The
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Dr. W. J. Gartland - 2 - January 20, 1983

acti nomycetes are clearly bacteria (prokaryotes) which with a
few exceptions (e.g. some Acti nomyces and Nocard i

a

species)
should be listed as Class T Agents . This blanket categorizing
of acti nomycetes as Class II etiologic agents obviously affects
the containment levels needed for rDNA experiments employing

b. Containment levels for experiments involving exchange of DNA
between species of streptomycetes are too high. None of the
members of the ubiquitous streptomycete group of soil organisms
is known to be pathogenic. Utilizing indigenous plasmids or
phages as vectors, shotgunning cloning of DNA between species
of streptomycetes should therefore be exempt from the guidelines.

5

.

In what ways are the Guidelines too stringent or too relaxed?

Please see my response to question 4, above.

6

.

How frequently does your IBC meet?

The UBRC holds regular quarterly meetings. It may also be called for
ad hoa meetings, but this has not occurred recently.

7

.

Does your IBC have other responsibilities at your institution?

If not, is it because of the way in which the NIH Guidelines are written,
or is it because your institution has chosen to function this way?

The Upjohn Company has chosen to function this way.

Sincerely yours.

No.

Is it a general biosafety committee.

No

.

Stephen B. Friedman, Ph.D.

Chairman, UBRC

SBF/kw
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United States Agricultural

Department of Research
Agriculture Service

January 24, 1983

Dr. William J. Gartland, Jr.

Director, Office of Recombinant
DNA Activities, NIH

Building 31, Room 4A52
Bethesda, MD 20205

Dear Dr. Gartland:

In response to your recent memorandum for solicitation of comments on revised
guidelines for research involving recombinant DNA molecules, the BARC Biosafety
Committee offers the following comments - Generally speaking we have no problems
at present with the current guidelines and the time taken with deliberations
seems to be appropriate. At the present time 11 recombinant DNA projects are
on-going at the research center, but all are exempt from the current guidelines.
Two additional projects will be forthcoming that come under the Guidelines but
we do not expect any problems in the interpretation of the required containment
as specified by the Guidelines for these projects. There has been some question
as to what will constitute "relevant information" under III-A (Experiments that
Require RAC Review and NIH an. (sic) Approval Before Initiation) pertaining to

III-A-2 (Deliberate release into the environment of any organism containing
recombinant DNA)? Presumably NIH will request any missing necessary data at
the time of submission.

The committee has no particular disagreement with the RAC in regard to contain-
ment for a particular experiment at this time and the Guidelines don't appear
to be too stringent as perhaps they were in the past. The BARC Biosafety
Committee meets from 2 to 8 times per year depending on the needs and/or problems
that may arise with biosafety at the Research Center. All parties concerned
(Pi's, Committee members, Institute chairmen. Director) received updates on the

Guidelines and other actions taken dealing with biosafety periodically.

The BARC Biosafety Committee acts as a general biosafety committee and deals

with many biosafety matters in addition to recombinant DNA research.

Best wishes.

Sincerely,

Northeastern Region
Beltsville Agricultural

Research Center

Beltsville, Maryland
20705

ROBERT M. FAUST, Ph. D.

Chairperson, BARC Biosafety Committee
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Department of Biological Sciences

State University of New York at Albany

January 25, 1983

Dr. William J. Gartland, Jr.

National Institutes of Health
Office of Recombinant DNA Activities
Building 31, Room 4A52
Bethesda, MD 20205

Re: Your memo soliciting comments on revised guidelines

Dear Dr. Gartland:

According to the guidelines, the IBC is responsible for the work
done at the University and in insuring that the guidelines are followed.
This is not simple to do because investigators make their own decisions
on whether or not work that they are doing is exempt from the guidelines.
Since they are not required to inform the IBC of the nature of the work
being done, if in their opinion, it is exempt, it becomes difficult for the

IBC to monitor compliance with the guidelines.

The IBC at SUNY at Albany is reluctant to require that all investi-
gators inform it of their activities even if exempt, since this is not

specified by the guidelines.

Hence it would be helpful, since the IBC is responsible for ensuring

compliance, that the guidelines stipulate that the IBC should be informed

of the nature of all major recombinant DNA experiments being done even if

they are exempt. The IBC would then be cognizant of all work at the

institution and could perform its functions in a more intelligent manner.

If for other reasons this change is considered undesirable, then the

guidelines should place the responsibility for compliance with the indi-

vidual researcher and not with the IBC.

Since all the work being done at SUNY is being interpreted by investi-

gators as exempt, the IBC has not been required to meet regularly, the last

meeting being held about a year ago.

In general, our IBC approves of the trend to relax the guidelines and

welcomes progress towards the ultimate phasing out of the guidelines.

The IBC at Albany does not have any other responsibilities.

Sincerely,

Joseph P. Mascarenhas
Chairperson, IBC

JPM: rl

1400 Washington Avenue, Albany, New York 12222, 518/457-3300
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The University of Texas System Cancer Genter
M. D. Anderson Hospital and Tumor Institute

Texas Medical Center • 6723 Bertner Avenue • Houston, Texas 77030

January 25, 1983

William J. Gartland, Jr., Ph.D.
Office of Recombinant DNA Activities
Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

The Recombinant DNA Subcommittee of our Institutional
Biosafety Committee has reviewed the Revised Guidelines for
Research Involving Recombinant DNA Molecules published in the
Federal Register on August 27, 1982. The subcommittee has
found no inherent or operational problems in the revised
guidelines as written. Our IBC is a general biosafety
committee that meets once each month and has found no diffi-
culty in reviewing and processing the recommendations of the
Recombinant DNA Subcommittee for research involving recom-
binant molecules under these revised guidelines.

Robert C . Hickey
,
M . D

.

Executive Vice President
The University of Texas

RCH
: j a

j
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The University of Alabama in Birmingham
Department of Medicine/Division of Infectious Diseases
205/934-5191 - 205/934-2186

January 25, 1983

Dr. William J. Gartland, Jr.

Department of Health & Human Services

Office of Recombinant DNA Activities

National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

This is in response to your recent memorandum regarding the functioning of

Biosafety Committees under current Recombinant DNA Guidelines.

The Institutional Biosafety Committee at UAB has not experienced any difficulty

with the revised Guidelines, and no comments have been received from our investigators

that the Guidelines are too restrictive or cause unnecessary problems in compliance. It

has been our practice to schedule our committee meetings as often as is necessary to

avoid delay in the initiation of research projects.

The Biosafety Committee at UAB was established in 1973 and, therefore, was
involved in surveillance of infectious agent studies and review of potentially hazardous
research activities prior to development of the Recombinant DNA Guidelines.

Responsibilities of the Committee are clearly defined in the UAB Biosafety Manual. In

addition to ensuring that investigators are in compliance with the Guidelines, the

Committee reviews all research projects involving etiologic agents of Class 2 or higher,

oncogenic viruses, hazardous biological products, or chemical carcenogens.

Sincerely,

C. Glenn Cobbs, M.D.
Professor of Medicine

Director, Division of Infectious Diseases

Chairman, UAB Biosafety Committee

CGC/rf/sw

University Station / Birmingham, Alabama 35294

An Affirmative Action / Equal Opportunity Employer
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UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA

SANTA BARBARA • SANTA CRl'Z

OFFICE OF THE CHANCELLOR
LOS ANGELES, CALIFORNIA 90024

January 26, 1983

Dr. William J. Gartland, Jr.

Office of Recombinant DNA Activities
National Institutes of Health
Room 4A52, Building 31

Bethesda, Maryland 20205

Dear Dr. Gartland:
I

Your letter to Chairperson, Institutional Biosafety Committees (IBCs)
has been referred to me for response.

As Executive Secretary to the IBC I conferred with UCLA's Biosafety
Officer, Kathleen Peterson, and the brief comments below reflect our adminis-
trative views.

H
Neither I nor Ms. Peterson has any problems with the revised Guidelines,

except that the format employed to disseminate the information, namely the
Federal Register, is very difficult to read.

Due to the modified Guidelines, the process of compliance has been
greatly reduced as it relates to time involvement on administrative levels.

The current recombinant DNA containment needs as outlined by RAC are
being met here without known difficulties. In general, UCLA does not disagree
with the most recent Guidelines, and the Biosafety Officer maintains this campus
under the principle that the risk of dealing with an agent or its genes in the
recombinant process is regarded to be at the same level of risk as dealing with
the whole organism.

UCLA's IBC is intended to be a general biosafety committee and has just
now undertaken the chore of developing policies and procedures for safe handling
of etiologic agents including a medical surveillance program. The Committee meets

when deemed necessary; Dr. Dexter Howard, Chair of the IBC, however, has recently

BERKELEY LOS ANCELES SAN DIECO • SAN FRANCISCO
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indicated that until these new policies are finalized, the meeting schedule
for the IBC will be twice during each school quarter.

If you have any questions regarding the above, please call me at (213)

825-8714.

Sincerely

,

Gjhou
Gitta Walton
Executive Secretary
Institutional Biosafety Committee

cc: Vice Chancellor Albert A. Barber

Professor Dexter Howard
Biosafety Officer Kathleen Peterson
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SCHERINC CORPORATION

60 ORANCE STREET ^n'o BLOOMFIELD, N. J. 07003&
TELEPHONE: (201)429-4000

TELEX: 138183

CABLES: SCHERING BLOOMFIELD, N.J.

January 27, 1983

William J. Gartland, Jr., Ph.D., Director
Office of Recombinant DNA Activities
National Institutes of Health
Building 31, Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

On behalf of our chairman, John Galat, I am conveying the responses of

Schering Corporation's IBCs at Bloomfield and Union, New Jersey to your recent
questionnaire regarding IBC activities.

• What are the problems with the revised Guidelines?

In general, Schering has no problem with the Guidelines as they

currently exist. In fact, we have found them to be both a reasonable
and workable code of prudent practices and controls.

A major revision we would like to see is the formalization of the
Recommendations for Physical Containment for Large Scale Uses of Viable
Organisms Containing Recombinant DNA Molecules (45 FR 24968-24971) as

an Appendix K to the Guidelines. This topic was addressed in a

presentation by Dr. J. Allan Waitz to the Large Scale Review Working

Group on October 26, 1982. A copy is attached for your reference.

The RAC has long been recognized as the authority on biosafety issues

relating to work with recombinant DNA. We strongly support a

continuation of this function and hope that NIH will continue its

active role in providing direction in this area. If not, the

reasonable approach we have become accustomed to may be supplanted by

conflicting regulatory requirements which will not be in the best
interest of further scientific development.
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• What things take large/inappropriate amounts of time?

Our largest amount of time is spent reviewing large scale facility
designs to ensure inclusion of appropriate containment equipment. To a
lesser extent, time is expended performing audits of facilities and
practices. We feel that none of this time is inappropriate since we
are concerned with assuring the safety of our employees, the
surrounding community and the environment.

• In what areas do you disagree with the RAC with regard to containment
for a particular experiment?

During his presentation on October 26, Dr. Waitz suggested a change in
the Guidelines which we would like to reiterate:

"...in order to provide greater flexibility during scale-up, we
suggest that the exception to Appendix C-II, C-III and C-IV
requiring prior IBC review and approval of large scale experiments
using exempted E, col

i

K-12, Saccharomyces cerevi si ae and Baci 1 lus
subti 1 i

s

Host Vector Systems be changed. An acceptable modi f i cati on
would require notification of the IBC simultaneously with the
initiation of experiments where IBC-approved practices and an

IBC-approved Pl-LS containment facility are used."

Proposed language changes for the Guidelines can be found in the
attached copy of Dr. Waitz' presentation.

Also, Part VII-B-3 of the large scale recommendations mandates that
aerosol release be prevented during sample collection, material
addition and culture transfer. The word "prevents" implies an absolute
condition which at the Pl-LS level is neither realistic nor necessary.
We suggest that the word "minimizes" be used instead. Such a change is

consistent with the intent of this section of the recommendations.

• In what ways are the Guidelines too stringent or too relaxed?

The containment recommendations have always represented a reasonable

approach to rDNA research based on known or perceived hazards. As data

have been accumulated to demonstrate the minimal human risk associated

with many types of rDNA research, the Guidelines have been relaxed

accordingly. Thus, we feel that the Guidelines are adequately balanced

from a containment standpoint.
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From the administrative end, however, we feel the Guidelines are too
relaxed. Considerable authority has been delegated by RAC to the IBC,
but RAC has not taken the initiative to review IBC activities. We

suggest that a system be implemented by the RAC and/or ORDA to audit
IBC functions to ensure that they are operating in accordance with the
Guidel ines.

• How frequently does your IBC meet?

The IBC meets as required to carry out its responsibilities. There is

no regular meeting schedule.

For all projects, a subcommittee of the IBC meets with the Principal
Investigator to assist him in preparing his proposal and to conduct a

preliminary review. When completed, the proposal is presented to the
entire IBC at a meeting (for major facility design and procedure
approval) or by mail (for minor protocol and equipment changes).

• Does you IBC have other responsibilities at your institution?

Currently the IBC does not have other responsibilities at our
institution but a proposal is under consideration to expand the role of

the IBC to include review of all work with biological agents.

Si ncerely

,

/tb

Att

.

cc: Mr. Galat
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REMARKS OF DR. J. ALLAN WA1TZ TO THE RECOMBINANT DNA ADVISORY

COMMITTEE'S LARGE SCALE REVIEW WORKING GROUP, OCTOBER 26, 1982.

Good morning Ladies and Gentlemen:

My name is Allan Waitz. I was, until recently, Vice President,

Microbiological Research, Schering-Plough Corporation and am now

President and Chief Operating Officer of DNAX Research Institute

of Molecular and Cellular Biology, a wholly owned subsidiary of

Schering-Plough Corporation.

I want to thank you for this opportunity to share with you

Schering's suggestions for changes in the NIH Guidelines for

Research Involving Recombinant DNA Molecules and also the

Large-Scale Physical Containment Recommendations. As you know,

our industry has not always been supportive of the regulatory

direction taken in the early years of this new technology. Over

the more recent years, however, we have observed the development

of these guidelines and have grown increasingly confident that

they reflect prudent practices and controls.

As a multinational corporation doing business throughout the

world, Schering has voluntarily adopted these guidelines in our

domestic plants in Omaha, Nebraska and Bloomfield and Union, NJ

as well as in our overseas plant in Ireland, where we have made a

commitment to the Irish government that any production in that

country utilizing recombinant DNA technology will be conducted in

accordance with the NIH guidelines. Schering is committed to

October 1, 1982
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doing business in a way that ensures safety of the environment,

the community, and our workers, and we believe that adherence to

these guidelines is an important part of that commitment. We

also believe that compliance with these guidelines provides for

reassurance of the communities in which we work and this serves

to benefit the technology as a whole. While we have generally

found the guidelines both reasonable and workable, there are some

modifications which we would suggest.

Our first comment pertains to the Guidelines for Research

Involving Recombinant DNA Molecules (47 FR 38048-38068).

Schering-Plough supports the concept of IBC review and

approval of recombinant DNA facilities and practices.

However, in order to provide greater flexibility during

scale-up, we suggest that the exception to Appendix C-II,

C - 1 1 1 and C-IV requiring prior IBC review and approval of

large scale experiments using exempted E. coli K-12,

Saccharomyces cerevisiae and Baci 1 1 us subti 1 i

s

Host Vector

Systems be changed. An acceptable modification would require

notification of the IBC simultaneously with the initiation of

experiments where IBC-approved practices and an IBC-approved

Pl-LS containment facility are used.

Accordingly, we propose the following language changes for

the Guide! ines :

Part III-B-5 Experiments involving more than 10 liters of

culture. The appropriate containment will be decided by the

IBC except where exempted under Section III-D-5*. Where

indicates proposed changes in wording.
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appropriate, the large-scale containment recommendations of

the NIH should be used (45 FR 24968).

Appendix C-II, C-III and C-IV

Exceptions

Large scale experiments (i.e., more than 10 liters of

culture) require IBC notice simultaneously with the

lDin§tlgn_gf_experimeny_where_]BC r apprgyed.gractices_and_an

IBC-approved Pl-LS containment facility will be used. Where

these conditions are not satisfied, refer to Part III-B-5*.

Our second comment pertains to the Recommendations for

Physical Containment for Large-Scale Uses of Viable Organisms

Containing Recombinant DNA Molecules (45 FR 24968-24971).

With respect to the physical containment recommendations for

large-scale cultivation of recombinant DNA-contai ni ng

organisms, we believe there are two areas of Part VII which

require clarification.

First, we feel that the language in Part VII-B-1, VII-C-1 and

VII-D-1 is ambiguous and suggest that it be changed to read

as follows:

"Cultures of viable organisms containing recombinant DNA

molecules shall be handled in a closed system used_for_the

propagation, growth and processing of cuHures
,
_other_pri_mary

containment equipment or other appropri_ate_method _of

containment approved by the IBC* which is designed to reduce

the potential for escape of viable organisms...".

* indicates proposed changes in wording.
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Second, Part VII-B-3 mandates that aerosol release be

prevented during sample collection, material addition and

culture transfer. The word "prevents" implies an absolute

condition which at the Pl-LS level is neither realistic nor

necessary. We suggest that the word "minimizes" be used

instead. Such a change is consistent with the intent of this

section of the recommendations.

Our third comment pertains to formalization of a dialogue between

industry and the Large Scale Review Working Group.

Schering, like other industrial organizations, has

considerable experience in recombinant DNA technology and

believes that many of us in industry can provide valuable

assistance and expertise to you as you continue to refine

the guidelines. We welcome this opportunity and it is our

hope that communication between this committee and industry

can be formalized. One mechanism for achieving this would be

the establishment of a group of advisors which would include

suitable industry representatives and would be available to

provide expertise to the Large Scale Review Working Group

when called upon. Such an advisory group would become a

primary source of technical expertise that is so vital to the

work of this committee. We prefer this approach over a

single industrial representative as it is difficult for a

single individual to represent the breadth of industrial

experience. It is also difficult for a single individual to

represent industry as a whole as opposed to his specific

organization.
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Our fourth comment pertains to incorporation of the Large-Scale

Physical Containment Recommendations into the Guidelines.

The NIH Guidelines in Section III-B-5 provide that, where

appropriate, the Large-Scale Physical Containment

Recommendations be followed for experiments involving greater

than 10 liters of culture.

It is our belief that these Recommendations should be

formalized by incorporating them into the guidelines as a new

Appendix K. We believe that this is a logical step to take

and would provide a more efficient mechanism for further

comment or change to the recommendations. We are concerned

that failure to take such action may leave a perceived gap in

the overall regulatory scheme thereby encouraging the

development of conflicting regulatory requirements, which

would not be in the best interest of further scientific

development

.

CONCLUSION

I thank you, once again, for the opportunity to be included

in this dialogue on issues of such importance to all concerned.

We believe we can all benefit by continued communication with

this committee which has provided and , hopeful ly ,
will continue to

provide a forum for discussions regarding large-scale uses of

rDNA. Industry has become substantially involved in this

technology and our involvement is likely to grow as we learn more

about the wide ranging possibilities for its further use.

[ 597 ]



6 .

Because of this, we believe it is important for this committee to

continue to function as a working group and to focus on issues

which may be unique to industrial or other large scale uses.

Schering welcomes the opportunity to assist you in any way we

can in refining the Guidelines and Large Scale Containment

Recommendations. It is our hope that you will implement our

recommendation to establish an advisory group. Only through such

combined efforts can we all feel more confident that the

guidelines established will further this important new science

while, at the same time, assure the safety of the community, the

environment, and the worker.
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January 27, 1983
University of

Arkansas

for Medical

Sciences

4301 W. Markham

Little Rock, Arkansas

72205

Dr. William J. Gartland, Jr., Director
Office of Recombinant DNA Activities
National Institutes of Health
Building 31, Room 4A52
Bethesda, Maryland 20205

Dear Dr. Gartland:

In response to your request for information on how our IBC
is functioning under the revised N.I.H. Guidelines for Research
Involving Recombinant DNA Molecules, I would like to provide the
following information. In general, we find the current guide-
lines written more clearly and easier to understand than some of
the previous versions. Responsibilities are clearly stated and
easy to interpret. It must be pointed out that the number of
investigators at our institution utilizing recombinant DNA tech-
niques has been relatively small, though this is changing at a
rapid rate. Most investigators who are utilizing these techniques
are doing routine procedures using E. coli K-12 derivatives and
either pBR-322 or Charon phage systems.

Due to our low work load, so far very few items are taking
large amounts or inappropriate amounts of time, particularly
since a committee format is utilized.

The RAC's recommendations appear to be reached after careful
and thoughtful consideration and, so far, we feel they are fair
and justified. We have no problems with the levels of containment
recommended. The Guidelines, as they are currently presented,
also appear reasonable. They provide assurance to a public which
still remains somewhat skeptical of this type of research and, if

they were anymore relaxed, we would likely face the specter of

local regulation. This latter possibility has to be avoided.

The Guidelines are not so stringent as to delay or inhibit reason-
able experiments.

The IBC at the University of Arkansas for Medical Sciences is

a subcommittee of a longstanding Biosafety Committee. I am the

only member in common between the two committees. The Biosafety

Committee meets monthly, and the IBC meets as needed to review

problems, proposals, requests, etc. This is usually once every

two-three months.

*

If I may provide additional information, I will be happy to do so.

Sincerely

James W. Hardin, Ph.D.

Associate Professor of Medicine
and Biochemistry
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CORNELL UNIVERSITY
P.O. Box DH

Ithaca, New York 14853

Office of Sponsored Programs (607) 256-5014

123 Day Hall

January 28, 1983

William J. Gartland, Jr., Ph.D.
Office of Recombinant DNA Activities
Building 31, Room 4A52
Bethesda, MD 20205

Re : Comments on Revised Guidelines

Dear Dr. Gartland:

As a result of the recent revisions in the NIH Guidelines, our
rDNA Committee and its activities have changed in the following ways:

1. Approximately 74% (28/38) of our rDNA projects are now Class D,

exempt; 21% are Class C, and 5% are Class B. There are no
Class A projects on campus.

2. The membership of the Committee has been reduced from 15 to 10

members, but the distribution of members from University and
local community remains in accord with the Guidelines.

3. The activities of the Committee have reduced in volume. Most
decisions concerning Class D projects are now made at the
subcommittee level. Generally, only projects in Classes C and
B are discussed at full Committee meetings.

4. The number of full Committee meetings has been reduced from 4 to

2 per academic year.

5. The workload of the Committee has been reduced except for the

load on the secretary who maintains correspondence and keeps
Committee records.

The rDNA Committee has no other responsibilities at Cornell.
The possibility of integrating rDNA with a University-wide biosafety
committee has been discussed, but no action has been taken as yet.

In my experience, the revised Guidelines are generally easier to

work with; however, they still contain uncertainties and ambiguities
which appear when unusual cases are considered. In these cases, it is

advisable to call NIH for clarification rather than to waste time trying
the interpret the Guidelines.
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Letter to W. J. Gartland
From W. C. Ghiorse
January 28, 1983
Page 2

The revised Guidelines have allowed rDNA researchers and Committee
members alike to spend less time worrying about experiments that are
proven safe. At the same time, they have maintained the necessary
protection for the University and the Community at large. Thus, in my

opinion, the present Guidelines afford the proper level of regulation.

Si’nr'prpl \t

W. C. Ghiorse
Assistant Professor of Microbiology
Chairman, University Committee on

Recombinant DNA Research

WCG/lmc
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NEW YORK UNIVERSITY MEDICAL CENTER
A private university in the public service

School of Medicine

550 FIRST AVENUE, NEW YORK, N.Y. 10016

CABLE ADDRESS: NYUMEDIC

Department of Pharmacology

(212) 340 - 7122

January 31, 1983

Dr. William J. Gartland
Director, Office Recombinant DNA
N1H

Bethesda, MD 20205

Dear Dr. Gartland:

The following are in response to your solicitation of comments on revised
guidelines for research involving recombinant DNA.

1. The new August 1982 Guidelines are well organized and convenient to
use. A subject index, referring to specific organisms, vectors, etc.
might facilitate the search for the pertinent information. Also a

packet containing only information for the investigator would be
useful

.

2. Our internal forms require a brief description of the DNA- relevant
experiments and allow expeditious review by the IBC which does not
require inordinate amount of time.

3. To date we have not encountered problems with the guidelines
regarding their laxity or stringency.

4. In the past we met once a month, but in recent months have managed
our review process by telephone. Periodic meetings are held to

review developments and procedures. Our main concern is how to keep

the investigators apprised of changes in guidelines. A specific
packet for the P.I. could be distributed through the IBC.

5. The IBC at New York University has no responsibility other than that
relating to recombinant DNA. These limitations were in the initial

charge to the IBC and as such are favored by the members of the IBC.

A broader charge would require reconstitution of the IBC.
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Dr. William J. Gartland
Page 2

January 31, 1983

6. The requirement for having at least 2 members not affiliated with the

institution could be made optional. We prefer to have them but each
IBC should have flexibility to adjust to local conditions.

Thus far the work of our IBC has been uncomplicated and efficient. The
unknown area for the future is to anticipate the issues that will arise as

investigators undertake more adventurous experiments.

Sincerely,

Norman Altszuler, Ph.D.

Chairman, IBC

NA/yc
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Lilly Research Laboratories
A Division of Eli Lilly and Company

307 East McCarty Street

Indianapolis. Indiana 46285

Irving S Johnson, Ph D
Vice President

February 1 , 1983

Dr. William J. Gartland, Jr., Director
Office of Recombinant DNA Activities
Department of Health and Human Services
National Institutes of Health
Beth es da, MD 20205

Dear Dr. Gartland:

We wish to comment on the proposed process of annual updates for

the program to assess the risks of recombinant DNA research ( Fed.

Reg. 47
, No. 235, p. 55104, December 7, 1982):

Since no added risks have been identified under several
"worse case" experimental protocols, any need for emphasis in

the form of annual updates has disappeared. Normal channels
of scientific communication can deal appropriately with the

results of those studies that are worthy of publication. We

recommend that the risk-assessment program be treated in the
same manner as any other NIH-funded endeavor, both in terms
of peer review of proposals and announcement of results.

Sincerely yours,

Ir ,
i

Lilly Institutional Biosafety Committee

rl
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MEMORIAL SLOAN-KETTERING GANGER CENTER

Dr. William J. Gartland, Jr.

Office of Recombinant DNA Activities
Building 31 , Rm 4A52
National Institutes of Health
Bethesda , MD 20205

Dear Dr. Gartland:

The following comments are in response to your recent inquiry. It is the view
of our Committee that the current NIH Guidelines for Research Involving Recombinant
DNA Molecules are entirely appropriate. At the present time, there are no ex-
periments in progress at this Center which are not exempt of the Guidelines.
The IBC meets on a regular basis twice annually. At our April 1982 meeting
the attached memo which summarized current Guidelines was prepared by the Com-
mittee for distribution to the staff. Our Committee is a general biosafety
committee for the Sloan-Kettering Institute. Day to day matters of concern
which do not require special meetings of the full committee are handled by

myself and the Biosafety Officer, Mr. Frank Pearce who is also vice-chairman
of the IBC.

At this time I would request a correction of your records by deleting the name

of Dr. Oscar Pogo from the roster of our IBC.

1275 YORK AVENUE, NEW YORK, NEW YORK 10021

February 3, 1983

Sincerely yours

Paul V. O'Donnell , Ph.D.

Chai rman

,

Institutional Biosafety
Committee

PO/sj
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MEMORIAL SLOAN-KETTERING GANGER CENTER
1275 YORK AVENUE. NEW YORK. NEW YORK 10021

To: All SKI Staff

From: Paul V. O'Donnell, Ph.D.

Chairman, Institutional Biosafety Committee

Re: NIH Guidelines for Research Involving Recombinant DNA Molecules
Effective 21 April 1982

The following summary is intended as a guide to investigators in determining
whether their experiments are covered by the NIH Guidelines and therefore require
appropriate registration and containment. It is not exhaustive, and investigators
working with or planning to work with recombinant DNA molecules are reminded of
their responsibility to be familiar with the existing NIH Guidelines.

Categories of experiments :

1 . Experiments that require RAC review and NIH and IBC approval prior to initiation

a) recombinant DNAs containing genes for biosynthesis of toxins lethal to

vertebrates
b) deliberate release of organisms containing recombinant DNA into the

envi ronment
c) deliberate transfer of a drug resistance trait to microorganisms not known

to acquire it naturally.

2. Experiments that require IBC approval prior to initiation

a) use of CDC class 2, 3, 4 or 5 agents as host-vector systems
b) cloning of DNA from CDC class 2, 3, 4 or 5 agents in non-pathogenic pro-

karyotic or lower eukaryotic host-vector systems
c) use of infectious animal or plant viruses (or defective animal or plant

viruses in the presence of helper viruses) as cloning vectors in tissue
culture systems

d) experiments involving whole animals and plants
e) large scale experiments ( > 1 0 1 of culture)

3. Experiments that require IBC notice simultaneously with initiation

a) all components derived from non-pathogenic prokaryotes and non-pathogenic
lower eukaryotes which are not already listed as exempt

b) use of defective animal or plant viruses (in the absence of helper virus)

as cloning vectors in tissue culture systems.
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4. Exempt experiments that do not require registration but for which V 1

containment is recommended*

a) recombinant DNAs not in organisms or viruses
b) recombinant DNAs derived from non 7 viral sources which are propagated and

maintained in tissue cultures cells

c) E. col

i

K-12 host-vector systems
d) S_. cerevi siae host-vector systems

e) asporogenic EL subti 1 i

s

host-vector systems

* excepting DNAs from CDC class 3, 4 or 5 organisms

For copies of the current Guidelines or additional information please contact

either Dr. Paul V. O'Donnell (X7495) or Mr. Franklin Pearce (X8081).
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UNIVERSITY ofPENNSYLVANIA
PHILADELPHIA 19104

Faculty of Arts and Sciences

Department of Biology

Biology Building G5

February 3, 1983

Dr. W. J. Gartland, Jr.

Director, Office of Recombinant DNA Activity
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

No problems have arisen using the new guidelines; the rules are
not stringent and most of the work done here is exempt or requires
registration only.

We have stopped meeting regularly, simply circulating the
material with my recommendations for comment by the members. Any
member may have a meeting called if he considers it appropriate.
Any disagreements with my recommendations are discussed on the phone
and the results reported to the membership for comment.

Our IBC has only recombinant DNA responsibilities; we have
discussed assuming a larger role in general biosafety parallel to

that of radiation and chemical safety, but turnover in the administration
has prevented implementation of these recommendations. The original
institutional response was to meet the requirements of the NIH Guidelines.
Although the present committee could provide a nucleus for a larger
biosafety committee more members with different skills would be

required

.

Sincerely

Chairman, IBC

DJO : be
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FOX CHASE
CANCER CENTER

INSTITUTE FOR CANCER RESEARCH AMERICAN ONCOLOGIC HOSPITAL PHILADELPHIA. PENNSYLVANIA 19111

Dr. William J. Gartland, Jr., Director
Office of Recombinant DNA Activities
National Institutes of Health
Building 31, Room 4A52
Bethesda, MD 20205

Dear Dr. Gartland:

The Institute for Cancer Research is an independent, non-profit research
laboratory which, together with the American Oncologic Hospital, forms the Fox
Chase Cancer Center. Laboratory research here is carried on by 41 independent
investigators or heads of laboratories. Of this number, 19 make use of

recombinant DNA technology in their work. However, the programs of only 5

investigators contain experiments requiring registration under the August 1982
Guidelines, the rest of the work being exempt. Thus, the burden of work for

this committee has declined substantially in the last two years.

To respond to your queries:

° We have had no significant problems with the revised Guidelines.

0 Review and registration of projects have not required large or

inappropriate amounts of time.

, ° We have not found ourselves in disagreement with the RAC with regard

to containment in any instance.

° We have not found ourselves in disagreement with the stringency or

relaxation of the Guidelines.

° Formal meetings of our IBC have become infrequent. Registration of

projects is informally discussed by the principal investigator and committee

chairman, and the kind of registration and the containment conditions required

are agreed upon. A form requesting registration is filled out and reviewed by

two additional committee members; if there are no problems, an interim accep-

tance is issued by the chairman pending a formal meeting of the committee. Any

member of the committee is empowered to convene a special meeting to discuss or

rescind such an interim acceptance. In the past year, no new project registra-

tions have been required and the committee has not met formally. We believe

this approach is satisfactory in the context of our institution, since commit-

tee members and investigators are located in a single building. Communications

between investigators and the committee chairman, for example, are readily

accomplished on an informal basis.

February 8, 1983

Reference: Memorandum Soliciting IBC Comments
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Dr. William J. Gartland, Jr., Director
National Institutes of Health
Page Two

° Our IBC is charged with responsibility for all biosafety issues, not
limited to work with recombinant DNA. At one time, a single laboratory safety
committee concerned itself both with biohazards and all other aspects of gen-
eral laboratory safety. With the advent of the recombinant DNA Guidelines, it

was convenient to designate a separate biosafety committee meeting the require-
ments of those Guidelines. Aspects of laboratory, shop and building safety not
specifically involving biohazards continue to be supervised by the original
safety committee. If the Guidelines did not exist, we would probably retain
this double structure for convenience in handling the two classes of issues.

I hope that these comments are helpful to you in your inquiry. If any
clarification or further information is required, my telephone number is (215)
728-2485.

Sincerely yours

Cfrairman

Institute Biosafety Committee

JJF : Is

cc: Dr. A. G. Knudson, Jr., Director
Committee Members
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EBA
Directors

Industrial Biotechnology Association

Officers
2115 East Jefferson Street

Rockville, Maryland 20852

President

J. Leslie Glick

Genex Corporation

Telephone: (301) 984-9598

Wee President

Robert Fildes Harvey S. Price
Biogen

Executive Director

Secretary

Gabriel Schmergel

Genetics Institute

Treasurer

John Donalds

The Dow Chemical Company

February 22, 1983

Ronald E. Cape
Cetus Corporation

Hugh A. D’Andrade

Schering-Plough Corporation

Harry Green

SmithKIine Beckman Corporation
Dr. William J. Gartland, Jr.

John R. Norell
Director, Office of Recombinant

Phillips Petroleum Company DNA Activities
David J. Padwa Building 31, 4A52
Agrigenetics Corporation

National Institutes of Health
Hollis G. Schoepke

G. D. Searle & Company Bethesda, Maryland 20205

Dear Dr. Gartland:

The comments below are submitted on behalf of the Industrial Biotechnology
Association, a trade association representing a number of leading companies en-
gaged in commercial biotechnology activities. A current association membership
list is enclosed.

We support the continued effort of the NIH in its program to assess the
risks of recombinant DNA research as outlined in the Federal Register (47 FR
55104) . We should like to suggest that the risk program be expanded to the
area of environmental assessment, and that studies on the survival and conju-
gation of recombinant organisms in nature be initiated. Since research and
manufacturing using recombinant organisms has increased, some have expressed
concern about the release of such organisms. Such studies would provide an
excellent supplement to the _in vivo studies previously reported, and also comply

with a request from the Environmental Protection Agency that more attention be

paid to environmental assessment. Furthermore, data from these studies will be

of assistance in evaluating requests by biotechnology companies for the scaling

up of growth of recombinant organisms.

HSP/ agr
Enclosure

[ 611 ]



.lOHI/lv,
UJ

O UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

Dr. William Gartland, Jr.
Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

We at the Environmental Protection Agency (EPA) would
like to respond to your request for comment (JFR, December 7,
1982) on the progress made with determining the risks of
recombinant DNA research. It is our opinion that great
strides have been made to address the initial concerns about
potential hazards from work in biotechnology, but we think
there are a number of unknowns still remaining that require
further inquiry on the part of the research community at
large

.

The recombinant DNA activities at NIH and the guidance
provided by the Recombinant Advisory Committee focused at the
logical beginning—research in academic laboratories and the
consequences of direct exposures to genetically engineered
organisms. With time, research activities expanded into
industrial settings, and we are now beginning to see the
fruits of their labor in the form of commercial products.
Not only will we eventually have more chemical products
synthesized by life forms, but also we will have the develop-
ment of new agents that will be disseminated to the environment,
either by willful release or by inadvertant escape.

It seems to us that there needs to be an expansion in the
scope of the research dealing with potential public health and
environmental risks of biotechnology:

1. More attention needs to be given to the consequences
of inadvertent release of genomes from laboratories or
facilities.
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2. Although it was relevant to focus primarily upon the
enfeebled E!. col

i

in the past, more and more work is underway
or being planned on spore-forming and free-living micro-
organisms. Some genera now being investigated include species
that are known human, animal and plant pathogens. Therefore,
studies should investigate the chance of survival of engineered
organisms and the likelihood of their genetic exchange with
other life forms.

3. An understanding is needed of the possible infectivity,
pathogenicity and toxicity of microbes in non-target species.

4. Competition and possible perturbations of ecosystems
by genetically engineered organisms of ecosystems should also
be examined.

5. Methods to monitor for the presence of microbes in
various environmental media and organisms should be developed,

6. Biological techniques to limit the spread of microbes
in the environment need investigation.

We recognize that some of these remaining research questions
listed above fall within the realm of EPA, but a number of them
certainly overlap the missions of the NIH. Still others are
relevant to the expanded Department of Health and Human Services
and the Departments of Agriculture, Energy and Interior. Because
of the interrelationships among agencies, we think there would be
merit in broadening the scope of the risk assessment work and to
make it into a more collaborative venture.

The EPA is charged by Congress to protect public health and
our environment through a number of different statutes. We are
concerned with contamination of water, drinking water and air,
with solid waste and waste sites, and with pesticides and toxic
substances. There is an impression that some of the commercial
activities in the recombinant DNA field are being developed
without the benefit of criteria for judging general population
and environmental safety of the cellular products and especially
the life forms themselves. We at EPA are charged with developing
responsible public policy. Currently, it would seem prudent to

investigate "potential" hazards associated with recombinant
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DNA developments for which we lack sufficient information to
substantiate or refute our concerns. Therefore, we hope that
further risk assessment research of an expanded nature will be
undertaken; we are eager to work with you and other agencies
in developing a strategy; and we support an annual review of
the progress made in the area of risk assessment work.

Sincerely yours,

Courtney Riordan, Ph.D.
Acting Assistant Administrator

for Research and Development

y
John A. Todhunter, Ph.D,
Assistant Administrator

for Pesticides
and Toxic Substances

cc

:

TS-788 (2)
RD-672
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Lilly Research Laboratories
A Division of Eli Lilly and Company

307 East McCarty Street

Indianapolis, Indiana 46285

Irving S, Johnson. Ph.D
Vice President

March 25, 1983

Dr. William J. Gartland, Jr., Director
Office of Recombinant DNA Activities
Department of Health and Human Services
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

We wish to comment on some of the proposed actions to be considered
by the Recombinant DNA Advisory Committee (RAC) at its meeting on
April 11, 1983. In particular, we wish to discuss proposal IV.

[ Fed. Reg. 48, 9437 (1983)].

Large scale recombinant DNA operations are employed only after labo-
ratory studies have provided appropriate process information; such
experiments are conducted in the laboratory under NIH guidelines.
The RAC has previously established the policy of not attempting to

act as a regulatory body for industry - the principal functionary
using large scale systems. A mechanism for changing the large scale
recommendations is already in place. We do not see a particular
need to incorporate these into the NIH guidelines. Other agencies
already have the authority to deal with manufacturing practices and

have undertaken evaluations of recombinant DNA procedures. Both EPA

and NIOSH have had studies and surveys under way for some time. We

are confident that those evaluations will confirm the fact that large

scale fermentation of recombinant organisms, wel 1-characteri zed as

being safe in laboratory studies, is simply an extension of existing

antibiotic fermentation technology.

Sincerely yours,

'ving $. Johnson

cc: Dr. Harvey S. Price

IBA Member Companies

Dr. William L. Muth
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A6RI
GENETICS

14142 DENVER WEST PARKWAY
DENVER, COLORADO 80401

CORPORATION 303-g77'-080e-

April 1, 1983

Director, Office of Recombinant
DNA Activities

Building 31, Room 3B10
National Institute of Health
Bethesda, MD 20205

Dear Sir:

The enclosed comment is submitted by Agri genetics Corporation for consid-
eration at the April 11 meeting of the Committee. The agenda items to

which our conment is directed are enumerated in accordance with the announce-
ment published in the Federal Register, March 4, 1983.

Sincerely yours.

Lorance L. Greenlee, Ph.D., J.D
Vice President

LLG/alr

Enel osure
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AGRI
GENETICS

CORPORATION

14142 DENVER WEST PARKWAY
DENVER. COLORADO 80401

303-277-0300

Comment Re: Agenda Item (V): Proposed Field Testing of Genetically
Engineered PI ants
Agenda Item (VII): Amendment Sec. III. A. 2 and III. B. 4(c) to
Permit Local IBC Review of Proposed Field~Tests

Recent developments in the sciences of plant genetics demonstrate that
transfer of genetic material to plants using recombinant DNA techniques is

now entirely feasible. These methods are under development in a number of

academic and industrial laboratories in this country and abroad. The

potential for the development of crop varieties and soil inocula with
enhanced agronomic properties is of far-reaching significance for improving
the economy, quality, and yield of food, fiber, and oilseed crops. It is

apparent that several groups engaged in research and development will in

due course seek field tests of "genetically engineered" plant materials.
The mere existence of field trial requests, however, should not raise

false expectations of early commercial success or of reduction to practice.

At least one previous request was made to this committee, but actual

testing was never carried out. Nevertheless, field tests are an indispen-

sable phase in the development of economically significant plant varieties
utilizing recombinant DNA methodol ogies

.

With respect to items V and VII, Agrigenetics suggests that item VII be

decided prior to acting upon the specific request of item V. Permitting

routine local IBC review would make it unnecessary to undertake national

-

level reviews of applications such as the one presented in item V. Such a

decision would ensure that the present and subsequent applicants are

treated similarly, from a procedural standpoint. A decision to permit

local IBC review should also tend somewhat to discourage applications made

for publicity or for political purposes. (Agrigenetics does not wish to

imply that the present application under item V is made for other than a

bona fide purpose)

.

Criteria to be considered when applications for field testing are

reviewed should include:

1) Whether the object of the testing is such that greenhouse or

growth chamber trials are inappropriate or impractical;

2) Whether a definable commercial or scientific purpose can be

perceived; the committees should not be asked to pass on "test cases;"

3) Whether the genetic modification is sufficiently well-

characterized, a review of which would include investigating the

structure and function of the inserted sequences, and the stability of

their mode of integration.

Lorance L.

Vice President
Agri genetics Corporation

Greenlee, Ph.D., J.D.
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Lilly Research Laboratories
A Division of Eli Lilly and Company

307 East McCarty Street

Indianapolis. Indiana 46285

Irving S Johnson. Ph D.

Vice President

April 18, 1983

Dr. Richard M. Krause, Director
National Institute of Allergy and

Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Krause:

At its meeting on April 11, the Recombinant DNA Advisory Committee
voted to recommend that the large-scale recommendations for research
and production using recombinant organisms be incorporated into the
NIH Guidelines. Aside from this abrupt departure from established
NIH policy not to regulate recombinant DNA or other production
operations, and notwithstanding the obvious fact that the major
functionaries in this area would not be NIH grantees, there are some
internal discrepancies which this proposed change would acerbate.

We are concerned, in general, about those experiments that are now
considered exempt under the laboratory guidelines. A situation could
be created in which organisms considered safe enough to be exempt
under laboratory guidelines would not be exempt under large-scale
guidelines. It has been shown repeatedly that an increase in volume
of fermentation of a safe organism does not result in production of
an unsafe organism.

For the above reasons, we respectfully request your serious
evaluation of the RAC proposal with the hope that you will agree
with us regarding its inadvisability.

Sincerely yours

ISJ/rl

cc: Dr. W. J. Gartland, Jr.
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UNIVERSITE DE GENEVE

DEPARTEMENT DE BIOCHIMIE MEDICALE

CENTRE MEDICAL UNIVER3ITAIRE

9, avenue de Champel

1211 Gendve 4

T6I. (022) 47 33 00

Llgne directe ? 7
. Q 1 4 9

T6lex 421 330 emu ch

Dear Dr. Krause,

I understand from a recent discussion with Dr. Milewski that,
in the course of its last session, the RAC rediscussed the
containment conditions for cloning the genes of Shiga toxin
and Shiga-like toxin, and that it concluded that conditions
lower than the P4 conditions previously set would now seem
to be appropriate.

Because this decision was not reached by an overwhelming
majority, you may feel that it is premature to lower the
containment conditions for this type of experiment.
Although as a non-American, I hesitate to advance for your
consideration arguments pertinant to this case, I now feel
obliged to do so as a result of the considerable impediment
to my work that has resulted from the original RAC decision,
and from the decision of the equivalent commission in
Switzerland to follow precisely the NIH guidelines.

I should therefore like to draw three points to your atten-
tion. Firstly, an ad hoc committee of medical microbiologists
specifically constituted in Switzerland to evaluate the

possible danger of cloning in E

.

coli K-12 the gene for Shiga

toxin, concluded that the experiment represented no greater
danger than did work on Shigella itself and, as a result,

recommended P2/EK1 containment conditions (see enclosed

letter) . A different committee of medical microbiologists
set up for the same purpose in Western Germany arrived at

precisely the same conclusion (see enclosure)

.

Dr. Krause
Director
National Institute of Allergy
and Infectious Diseases
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Secondly, in the view of many, the NIH guidelines are
incontestively inconsistent with regard to the cloning of
genes from Shigella . On one hand, the cloning of genes
from Shigella in E.coli. is exempt, as a result of the
extremely close relationship of these two organisms and
their natural and efficient exchange of genetic informa-
tion. On the other hand, the cloning of the gene for Shiga
toxin is prohibited, or must be carried out under P4
conditions. As everyone knows, if one clones genes from
Shigella one almost certainly clones the toxin gene. If
the cloning of genes from Shigella is exempt, how can the
cloning of one of its genes be prohibited?

Thirdly, Alison O'Brien has shown that many pathogenic and
non-pathogenic coliforms, including the laboratory strain
E. coli K-12 LE392 which is universally used as a host for
gene bank construction, produce Shiga-like toxins. Thus,
one presumes that many, many investigators which clone
genes from various strains of E. coli and its relatives
have constructed hybrids carrying the genes for Shiga-like
toxins. These individuals consider their experiments to
be exempt from the NIH guidelines, although in principle
they should currently be carried out under P4 conditions.
Since the onus of proof that a donor strain does not
produce a toxin rests with the investigator who wishes
to carry out a particular cloning experiment, the logical
conclusion of a decision to maintain P4 containment for
the cloning of the gene for Shiga-like toxin is the
suspension of all cloning experiments involving DNA from
E. coli donors, until adequate proof is furnished by
individual investigators that their particular donor strains
do not produce a Shiga-like toxin. I am not, of course,
arguing for the implementation of such a suspension, but
do consider it to be the logical and obligatory consequence
of the P4 decision.

In my view, and those of a number of others, the original
decision to classify at the P4 level the cloning of the Shiga
toxin gene was inappropriate, and reflected the establishment
of toxicity of a toxin (in any model, regardless of
appropriateness of the model vis-^-vis the normal infection
process characteristic of the producer organism) as the sole
criterion for evaluating the containment level for the
cloning of toxin genes. The exclusivity of this system of
evaluation flies in the face of crucial considerations, such
as the essential requirements for disease production, the
role of the toxin in the disease process, and the natural
distribution of the toxin gene in related organisms. Such
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criteria, which are central to any consideration of the
probable consequences of introducing a toxin gene into
E. coli , were taken into consideration by the Swiss and
German ad hoc committees, which were composed of medical
microbiologists, and I have indicated above the conclu-
sions at which they arrived.

I hope these comments are of some assistance to you in

your deliberations and I look forward to learning of

your decision.

Yours sincerely

K.N. Timmis
Professor of Biochemistry
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Chevron

riDTUn Chevron Chemical Company
940 Hensley Street, Richmond, CA 94804

Research and Development January 23, 1984
Agricultural Chemicals Division

Director

Office of Recombinant DNA Activities

Building 31; Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir(s):

In response to the FEDERAL REGISTER, Vol. 49, No. 3, notice, of January 5, 1984
regarding guidelines proposed for recombinant DNA research the following comments are
submitted for your consideration.

I. PROPOSED AMENDMENTS OF THE NIH GUIDELINE

1. The proposed amendment of Section III regarding the word "containment"
serves to illustrate the very narrow thinking of certain critics of the proposal.

Containment can mean "to retain within a given boundary"; it could be glove
boxes, laboratories, greenhouses, small field plots or fields. We oppose the

very narrow interpretation of "containment" which seems to refer only to

laboratory or perhaps even sections of facilities within a laboratory. The word
"containment" should remain in the guidelines, but be well defined as to its

intended use.

2. The proposed amendment of Section III-A. The reference to the need for

environmental impact statements and/or environmental assessment and a

requirement of such by NIH is entirely out of place in these guidelines and
should be left entirely to those agencies legally endowed with authority to

require them. There is no redeeming argument that can justify the duplication

of environmental impact reports, and the excess amount of paper work and
time that would be associated with it. We are opposed to the suggested

change.

II. QUESTIONS CONCERNING BOUNDARIES FOR NIH & RAC OVERSIGHT

The following comments are submitted in response to the questions raised by the

deputy director of the National Institute of Allergy and Infectious disease.

1. We recommend the guidelines for NIH & RAC be expanded to include research

that will be done outside a laboratory. These guidelines should include growth
Chambers, Laboratories, greenhouses, small field plots and large field plots.

Guidelines will be needed for this area of research as the technology expands

in Agriculture. Knowledgeable and responsible people will be needed to

address these issues and to develop reasonable guidelines to steer the research

scientist toward the development of new products.

[622 ]



Director

Office of Recombinant
DNA Activities

-2 - January 23, 1984

2. In our opinion, the NIH guidelines should not be limited to just government
associated projects or those funded by NIH. This new area of science has
already progressed beyond these two areas and is developing more rapidly in

areas, other than government and NIH funded projects. The need for
guidelines for industrial research, private research, University research and
commodity group research is becoming increasingly important since very rapid
and diverse progress is being made by these research groups.

3. Provisions must be made for RAC/NIH to meet in closed session when
necessary. The need for this will certainly be important after guidelines are
developed for industry research and proposals are submitted for review, in

which confidential information is contained. Probably most of the RAC
meetings can be open to the public, but provisions must be made to hold closed

sessions when necessary.

4. We recommend that NIH/RAC guidelines not be limited to bio-medical or any
other area of research, but be expanded to cover all areas of "recombinant
DNA," especially when associated with microorganisms. Plant research may
be excluded from these guidelines, but inclusion would be desirable.

In general, we suggest NIH/RAC develop guidelines that will address the entire

recombinant DNA area of science, regardless of whether medical, agricultural or others.

It is a very important, and rapidly developing area of science and the need for useful

guidelines to help direct this area of research is becoming increasingly important.

/

LH:clv:sag/D3-10
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SCHEMING CORPORATION

60 ORANGE STREET
A"^7

BLOOMFIELD, N. J. 07003

TELEPHONE: (2011429-4000

TELEX: 138183

CABLES: SCHERING BLOOMFIELD, N.J.

January 25, 1984

Dr. William Gartland, Jr.

Director, Office of Recombinant DNA Activities
National Institutes of Health
Bldg. 31, Room 3B10

Bethesda, MD 20205

Dear Dr. Gartland:

Schering Corporation has reviewed the Federal Register notice (49 FR 696)

of January 5, 1984 and offers the following comments regarding Item II

"Questions Concerning Boundaries for NIH and RAC Oversight" for consideration
by RAC.

Throughout the development and application of recombinant DNA technology,
our industry has not always been supportive of the regulatory direction which
was taken. In recent years, however, we have observed the action of the RAC

and the evolution of the NIH Guidelines and have grown increasingly confident
that this combination represents a workable mechanism for adequate control of
this technology. With RAC as the focal point for discussions of both research
and industrial applications, public concern has been alleviated and rDNA

technology has developed in an orderly fashion. We at Schering believe that
the public's interest is best served by continuation of this process and urge

the members of the RAC to reject any limitations to its oversight boundaries.

If the RAC votes yes on these questions and limits its oversight to the

boundries outlined, we can anticipate the following results:

o a temporary vacuum would be created until the regulatory agencies

could develop the necessary expertise and establish an alternate
regulatory process. This void would result in no oversight for an

undefined period of time, opening the door for a government-imposed
moratorium on research in those areas not subject to NIH review.
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SCHERING CORPORATION

o it invites widespread development of regulation, potentially
conflicting, at the state and local level. An example of what might
happen took place in 1981 when the RAC was considering the
Baltimore-Campbel

1
proposal to reduce the Guidelines to a code of

voluntary practice. Anticipating the void that would be created by
the discontinuation of N I H oversight, the Massachusetts Public Health
Association (MPHA) received a grant to develop a "model ordinance" to
assist communities in developing legislation when the Guidelines were
eliminated. The original draft was excessively restrictive in
nature. For example, all large scale work with E. coli K-12 would
essentially require P2 rather than PI physical containment.

o Advances in rDNA technology and the development of products that will
come from its use would no longer proceed in an orderly fashion and
would likely stagnate.

If RAC continues in its present mode, we forsee the potential for

increased workload as it positions itself to deal with new applications of
rDNA technology. However, we believe this will be a temporary increase and
will mimic its approach to oversight of biomedical research: early on, when
the perceived hazards were great, RAC responded with frequent meetings and

stringent Guidelines for the conduct of research. When it was proven that

these initial fears were unfounded, RAC again responded by shifting review of

proposals to working groups, relaxing the Guidelines and ultimately
transferring responsibi ity for review of facilty design and experimental

protocols to the local IBCs.

With respect to the question of closed portions of RAC meetings, consider

the following: many federal agencies, for example, FDA and EPA have rules to

protect confidential information which is essential to these agencies in the

conduct of their business. We believe that without such protection, RAC may

not receive the data it needs to make a proper risk assessment judgement.

Further, closed meetings by RAC are not without precedent. Review of

submissions from industry prior to transfer of this responsibility to the

local IBCs in 1978 was held in closed session to protect proprietary

information.

In summary, we agree that these questions concerning boundaries for NIH

and RAC oversight are important and that RAC should periodically evaluate its

role. RAC has done a credible job in dealing with issues facing this

technology. We believe this process should continue and that RAC should play

a central oversight role for all applications of this technology. Creation of

the 'new' boundries proposed in these questions will rekindle public

apprehension, invite new regulation at all levels of government and delay the

orderly development of this technology.
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Genentech, Inc

460 Point San Bruno Boulevard
South San Francisco, CA 94080
(415) 952-1000
TWX: 9103717168

January 30, 1984

Dr. William J. Gartland, Jr.

Director, Office of Recombinant DNA Activities
Building 31, 3 B10
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

Subject: Federal Register Doc. 84-5

Notice of Recombinant DNA Advisory Committee (RAC)

Meeting and Proposed Actions Under the Guidelines

We are writing in response to subject January 5, 1984 notice which advised
that the issue of boundaries for NIH/RAC oversight would be placed on the
February 6, 1984 RAC meeting agenda, and also solicited comments on the
subject. The specific questions for which comment was asked are:

1) Should the NIH Guidelines be limited strictly to work done in the
laboratory?

2) Should NIH accept. for review only individual proposals funded by NIH
or the Federal government?

3) Should all portions of all RAC meetings be open to the public?

4) Should the NIH Guidelines be limited strictly to biomedical research?

In response to questions 1, 2 and 4 regarding the scope and nature of RAC
review, Genentech believes that the committee should continue to function
as a central advisory group to the nation as a whole including all present/
potential regulatory bodies which do/will regulate recombinant DNA products.
We believe this to be appropriate because the committee has accrued the
necessary expertise, experience, and a vast storehouse of knowledge to

address the varied range of recombinant DNA proposals from NIH grantees
and others. Such an advisory body is appropriately a central resource,
even in areas where regulation already exists, since the technology and our

understanding are continuously evolving. In addition, the desire to protect
the environment, public health and our technological leadership as a nation,

demand centralized consistancy, fairness and timeliness. RAC has provided
a framework for review which has given continuity to the research and

development of rDNA products in academia and the private and public sector.
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Further, the oversight of experimental field testing of rDNA organisms can
be approached much the same as the issue of large scale use of rDNA organ-
isms. Recommendations for physical containment of large scale research
or production were included in the Guidelines. Similarly, a section
could be included which articulated points to consider in field testing of
rDNA organisms.

In response to question 3, we believe it is appropriate that RAC continue
to hold closed sessions in which proprietary data is discussed. Such
information is protected by the Freedom of Information Act, and provisions
set forth in Section 552 b (c) (4), Title 5, U.S. Code and Section 10 (d)
of Public Law 92-463 permit closed meetings. In some cases, proprietary
information must be disclosed if members are to have all available inform-
ation necessary to make a well-informed decision. To prohibit RAC from
holding closed meetings would limit the scope of information available
to the committee, thereby making it difficult to arrive at sound decisions.
Clearly, this is contrary to the public interest.

Advance notice of RAC meeting agendas and publication of RAC decisions is
required by the Guidelines. In fact, the Guidelines suggest that RAC may
desire to give advance notice of proposed decisions so that interested
parties may comment before the decision is finalized. The RAC does not
operate in a vacuum. Its deliberations and recommendations are on public
record and open to scrutiny. RAC also has the option to release proprietary
data to the public through the Freedom of Information Act after advising
the data owner 15 days prior to the release. The information can be released
sooner if it is considered necessary to protect against iminent hazard to

the public or the environment.

In summary, we believe that the RAC has functioned well as a central advisory
body for the review of all rDNA proposals and should continue to do so,

thereby providing continuity to the research and development of the technology.

Further, consideration of proprietary data in closed meetings continues to be

appropriate.

Thank you for the opportunity to comment. We would be pleased to clarify any

of our comments should you so request.

Sincerely

Micnaex j . koss
VP, New Product Development

MJR: bs

[ 627 ]



Residential College

East Quadrangle

The University of Michigan

Ann Arbor, Michigan 48109
(313)763-0176

January 30, 1984

Dr. James B. Wyngaarden, M.D.

National Institutes of Health
9000 Rockville Pike, 124 NIH 1

Bethesda, Maryland 20814

Dear Dr. Wyngaarden:

I am writing in response to the announcement of several actions to be
considered by the Recombinant DNA Advisory Committee at its next meeting on
February 6th and 7th.

These actions were published in the Federal Register on January 5th,

but it appears that the notice was not sent out to those on the mailing list
of the Office of Recombinant DNA Activities until last week. I received the
notice from ORDA on Friday, January 27th; others with whom I checked also
received the notice in the latter half of last week. This leaves a week to

send comments to ORDA and effectively no time for committee members to respond.

I note that at least four of the actions listed are major policy items:

1. A proposal to require publication of an environmental impact statement
or environmental impact assessment for procedures involving release of
organisms containing recombinant DNA into the environment.

2. Questions concerning the boundaries for NIH oversight of recombinant DNA
activities

.

A decision to apply the NTH Guidelines only to work funded by the Federal
Government will mean that there will be no oversight of work in the private
sector

.

3. A proposal from a military agency to clone the gene for shiga-like toxin
in E. coli K-12 at P2 containment.

A' decision to approve this proposal will generate an important precedent
for work with the genes for the most potent toxins. No risk assessment experiments
have been carried out on the safety of cloning the genes for sue- substances,
and expert opinion is divided on this matter. Thus a decision to approve this
experiment at P2 will pave the way for further decisions in advance of any direct
experimental evidence on the hazards of such work. Furthermore, such a decision
will make it possible for large-scale production of potent toxins to proceed
without oversight by any government agency and without public knowledge.
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January 20, 1984

Page 2

Furthermore, the proposed experiment raises issues of use and abuse that
go beyond the question of safety, narrowly defined. A report commissioned by the
U.S.Army Dugway Proving Ground has concluded that "a more feasible use of re-
combinant DNA than the creation of new pathogens is the cheap manufacture of
toxins. . .Toxins could probably be manufactured by newly created bacterial strains
under controlled laboratory conditions." * Could information from the proposed
experiment—with or without the investigators' consent—be used for such purposes?
Shouldn't the potential social costs of such work (development of a new knowledge
base for biological warfare) be weighed in a consideration of this proposal?**

4. A proposal to expand the membership and responsibilities of the RAC to include
oyersight of proposals involving genetic engineering in humans.

This policy decision is related to decisions about the boundaries for
NIH oversight of recombinant DNA activities. If it is decided that the RAC will
no longer review industry proposals, this will mean that some plans for genetic
engineering in humans may be made in the private sector without government oversight.

If it is decided that the RAC is the appropriate body to make such policies,
how will committee members be selected? For an issue as large as genetic engineering
in humans, questions of nomination, selection, and representation are clearly
critical. Particular care needs to be taken to ensure that the composition of the

committee reflects not only breadth in expertise but also in occupation and social
position.

I question whether the RAC is the right organization to consider policy
issues such as these. The committee's charge is a narrow one, and the committee

itself has generally construed its role narrowly. These issues should be brought

before a more broadly constituted body before the RAC makes decisions on "safety"

and broader policy is decided by default.

Furthermore, because of the late circulation of the Federal Register

announcement, premature consideration of these issues by the RAC on February 6 and

7 will seriously undermine the democratic process. I would like to request that

these decisions be postponed and that adequate arrangements be made for public

comment, d.i scngsion, and. decision making at the appropriate .level

.

Sincerely,

Susan Wrightr
Head, Science Program

Frank B. Armstrong, A. Paul Adams, William H.Rowe, "Recombinant DNA and the

Biological Warfare Threat," unclassified version of a classified report

commissioned by U.S.Army Dugway Proving Ground, TECOM No . 8-CO-513-FBT-021

(May 1981).

.

** A discussion of military interests in biological research is given in

Wright, S. and R.L.Sinsheimer ,
"Recombinant DNA and biological warfare,"

Bulletin of the Atomic Scientists 39 (.November 1983) .

[629]



SINCE 1925 AN INDEPE' "NT NON PROFIT ORGANIZATION [>l VOTED TO

THE PRESERVATION DISTRIBUTION OF REFERENCE CULTURES

American
Type Culture

Collection

12301 PARKLAWN DRIVE ROCKVILLE. MARYLAND 20852-1776 USA (301) 801-2600 TELEX: ATCCROVE 908-768

January 31 , 1 984

Dr. William J. Gartland
Chairman, RAC

National Institute of Allergy
and Infectious Diseases

National Institutes of Health
Bui 1 di ng 31 , Room 3B1

0

Bethesda, Maryland 20205

Dear Doctor Gartland:

This letter is in response to the request for comments on Boundaries
for NIH and RAC Oversight asked for by Dr. Talbot in the Federal Register,
Volume 49, #3, January 5, 1984.

By virtue of its leadership and professional handling of recombinant
DNA issues, the RAC has succeeded in becoming the focal point for recombinant
DNA policy issues in the U.S. and the world.

It appears that not only Nature but the general scientific community
as well abhor a vacuum and a greater variety of issues are being brought to the
RAC for resolution than its founders intended.

In my opinion it would do great mischief to restrict the boundaries of
the RAC severely and given the absence of like-chartered overview committees
in other agencies I suggest the RAC allow itself to be used as an honest broker
for various agencies to determine the venue of particular problems submitted to

it.

It would work a great hardship on the scientists who serve as expert
consultants to be impressed into serving on multiple agency committees and if

the past practice of forming ad hoc subcommittees is continued the variety of
issues could be efficiently handled.

While laboratory work was the genesis it is not difficult to extend the

need for concern about practical applications in the field. The RAC could make
sure that agencies with official responsibility for regulation or surveillance
are coordinated into the review process. Those agencies awareness and acceptance
of surveillance responsibility could well be the deciding factors in a project
getting RAC permission.

[630]



Dr. William J. Gartland -2 - January 31 , 1 984

Also I believe the meetings should be open as in the past. It is the
responsibility of institutional review committees at industrial concerns to interpret
and apply the guidelines. If general principles require interpretation they could

use an amicus curiae type of proceeding on the issue rather than reveal proprietary
proprietary data.

As you can surmise I am taking a very broad construction of the RAC mission

but it has been such a refreshing and productive government activity it should be

fully utilized for its potential.

God bless and go for it!

Sincerely yours

Robert E. Stevenson, Ph.D.

Director

RES :1 ed
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Lilly Research Laboratories

A Division of Eli Lilly and Company
307 Easi McCarty Street

Indianapolis. Indiana 46285

Irving S. Johnson. Ph D
Vice President

January 31, 1984

Dr. William J. Gartland, Jr.

Director, Office of Recombinant
DNA Activities

National Institute of Allergy and

Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Re: Recombinant DNA Research; Proposed Actions Under Guidelines;
49 Fed. Reg. 696 (January 5, 1984)

Dear Dr. Gartland:

We wish to submit comments on some of the proposed actions on the
agenda for the next Recombinant DNA Advisory Committee (RAC) meeting.
In particular, we wish to comment on the questions of RAC and

National Institutes of Health (NIH) jurisdiction posed by Dr. Talbot.

Eli Lilly and Company is engaged in the research, development,
and manufacture of pharmaceutical and agricultural products; it has

been a major developer of therapeutic agents in the field of human
health for well over a century. The company has been responsible
for the development, production, and commercial availability of the
first human therapeutic product of recombinant DNA technology, bio-
synthetic human insulin. Since before the Asilomar Conference in

1975, through the moratorium on recombinant DNA experiments, the
formation of the RAC, and the development of the NIH Guidelines, it

has viewed carefully and cooperatively, the various issues of poten-
tial risk, public awareness, environmental effects, and legislative
proposals. Regarding recombinant DNA research, its representatives
have regularly attended RAC meetings, have suggested various modifi-
cations of the guidelines, and have studied and commented on

proposals advanced by others. In the context of these continuing
relationships, together with the experience of nearly ten years of

active participation in recombinant DNA research and development,
these comments are offered.

Recombinant DNA technology has been developing in an unpreceden-
ted scientific-political atmosphere in which the transfer of new
basic scientific knowledge to the realm of practical commerical use



Dr. William J. Gartland, Jr.
January 31, 1984 - Page 2

has been extremely rapid. During these advances, the scientific
community has turned to the NIH for help in organizing the best
source of expertise to deal with the scientific and technical
questions raised by the research with the assurance that the public
interest also has been responsibly represented. The RAC, in its
several years of existence, has established expertise among its
members, advisors, and consultants that is unparalleled in its
ability to deal with the diverse problems
in recombinant DNA technology.

Restated below are the questions posed in Section II of the
notice together with the company's comments.

1. Should the NIH Guidelines be limited strictly to work
done in the laboratory?

We recommend continuation of the present Recombinant
DNA Advisory Committee oversight of recombinant DNA
technology. Further, we urge continued voluntary
adherence to the guidelines by industry and other
non-funded groups participating in recombinant DNA
research.

It is important to note that the basic scientific
concepts that are involved in recombinant DNA tech-
nology are the same regardless of the particular
application or scale; functionally identical recombi-
nant DNA laboratories exist both in the university
environment and in industry. Historically, the

10-liter volume limit used to differentiate large-

scale from laboratory operations was arbitrarily
selected; several of our previous presentations before
the RAC and the Large-Scale Working Group have

emphasized the fact that increased fermentation volume

does not equate with increased risk. The construction
and use of recombinant organisms is a common theme

that allows the exchange of knowledge and experience

in one area with that in another— a process which has

been greatly facilitated by the existence and function

of the RAC.

2. Should NIH accept for review only individual proposals

funded by NIH or only proposals funded by the Federal

government?
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In our view, the RAC should continue to accept
industrial proposals for review - as well as non-NIH
funded government proposals for recombinant DNA

research.

At the last meeting of the RAC, there was a clear indi-

cation of a willingness on the part of the committee
membership to continue to accept and discuss questions
in the area of bioethics; we see this maintenance of

broad interest as the proper setting for continued
responsibility in examining the problems of the indus-
trial applications of recombinant DNA technology. The
high level of public service rendered by the committee
in its careful consideration of recombinant DNA
applications has provided for protection of the public
health and the environment. In addition, current
public policy which blends scientific oversight through
the RAC with voluntary adherence by industry and other
non-funded parties has fostered technological
innovation and U.S. leadership in genetic research.

Diminishing the contribution of NIH and the RAC in

oversight and review could create public concern and

lead to controls inconsistent with public health needs
and scientific progress.

We recognize that the administration of the RAC
creates additional burdens within NIH and that the
institute may not have an explicit statutory mandate
for this activity; however, NIH's contribution to the

development of recombinant DNA technology, including
continuation of the activities of the advisory
committee, are actions consistent with its admirable
contributions in other fields and with responsible
public service.

National science policy in other countries continues
to be that of strong support and encouragement for the
development of this new technology. We believe that
continued RAC interest in and concern for applications
extending beyond the laboratory are most important in

meeting this international challenge.

3. Should all portions of all RAC meetings be open to the
public?
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We believe that it is entirely appropriate for the RAC
to hold closed sessions where items of proprietary
interest are discussed.

The RAC has—as nonvoting members—representatives of
all the relevant Federal agencies. These representa-
tives interact with industry and other nongovernment-
funded institutions on a daily basis. Problems of the
retention of information of competitive and national
security interest are routinely met in closed meetings
of the Department of Defense, Environmental Protection
Agency, Food and Drug Administration, Occupational
Safety and Health Administration, United States
Department of Agriculture, and others. Within the
NIH, as well, such items as research grant proposals
are treated as confidential materials during their
reviews. Certain of these agencies have enforcement
authority covering areas of application of this
technology. They, also, have come to the NIH for
expertise in this new scientific area because it is

not available in their respective agencies.

If a significant concern is the need for more direct
input from the authoritative Federal agencies, we
suggest that their representatives to the RAC be made
voting members—or at least be charged with the

responsibility for submitting formal comments on any

proposal, the implementation of which would fall

within 'the jurisdiction of their agency. The fact

remains that industry, through the actions of its

various IBC's, assumes responsibility for these

applications as it has done historically in the use of

other technologies. Duplication of the functions of

the RAC among several Federal agencies has thus far

been avoided. We believe that the public interest is

well served by continuing to have a single review

group with the demonstrated capability to deal with

these difficult and complex problems.

The assumption of these obligations on the part of the

NIH and the RAC on a continuing basis offers— in our

estimation—the best opportunity for scientific review

both of new experimental proposals and of any other

relevant finding or event with a real or potential

impact on recombinant DNA technology.
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4. Should the NIH Guidelines be limited strictly to

biomedical research?

Because of the universal applicability of the basic

concepts referred to earlier, we believe that the

activities of the RAC should not be confined to the

biomedical field.

We support the suggestions made by others to add

RAC members with expertise in various areas as

needed—particularly in epidemiology and microbial
ecology. To create additional independent committees
for reviews of other fields would simply increase
communication difficulties; the organizational
redundancy would place further strain on our avail-
able intellectual resources. Additional structures
would only create delays in a scientific endeavor that
requires a highly efficient review process to keep up

with the expanding knowledge base.

For the reasons stated in this letter, we recommend that the role
of the advisory committee not be diminished.

Respectfully yours.

Irving S. Johnson

ISJ: as/rl
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JOHN JENNINGS, M. D.

VICE PRESIDENT
SCIENCE AND TECHNOLOGY

MANUFAO 1>W R E R 3

IIOO FIFTEENTH STREET, N.W.
WASHINGTON, D. C. 20005
AREA CODE (202) 835-3540

CABLE - PHAR M/WASHI NO TON, O C
TWX- 7 1 0822 9494- PMA WSM

February 1, 1984

Director
Office of Recombinant

DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda , MD 20205

RE: Proposal Entitled "Recombinant DNA Research; Proposed
Actions Under Guidelines" Appearing in the January 5, 1984,
Federal Register

Dear Sir:

The Pharmaceutical Manufacturers Association is a voluntary
non-profit association composed of 130 companies engaged in the
development, manufacture, and marketing of prescription and
ethically promoted pharmaceuticals, medical devices, and diag-
nostic products. Many of our member firms use recombinant DNA
technology in the research, development, and production of
products intended for the diagnosis, prevention, and treatment of
disease in human beings and, therefore, would be affected by the
"Proposeod Actions Under Guidelines." Therefore, we offer the
following comments for the consideration of the Office and the
Recombinant DNA Advisory Committee (RAC) . We will confine our
comments to questions contained under item II "Questions Con-
cerning Boundaries for NIH and RAC Oversight."

Representatives of our member firms have regularly attended
and participated in RAC meetings, have suggested various modifi-
cations to the guidelines, and have commented on the suggestions
of others. Together and severally, we have been aware of the
various issues of potential risk, environmental effects, public
awareness and concern. Congressional interest, and legislative
proposals. Our comments are based on this continuing experience
with the RAC and our appreciation of its demonstrated ability to
assess and resolve complex scientific problems. Over the years,
the Committee has helped to establish a reservoir of expertise
and experience among its members, advisors, and consultants that
is invaluable in consideration of the diverse scientific and

technical questions raised by research in recombinant DNA tech-
nology. We have been especially gratified by the willingness of
the Committee to consider the concerns and points of view of
various sectors of the scientific community and the general
publ ic

.
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I. Should the NIH guidelines be limited strictly to work done
in the laboratory?

PMA believes it would not be in the public interest for the
NIH guidelines and the considerations of the RAC to be limited
strictly to work done in the laboratory. The basic scientific
concepts involved in recombinant DNA technology, especially the
construction and use of recombinant organisms, are the same
regardless of the application. The essential exchange of know-
ledge and experience gained in the various areas has been greatly
facilitated by the existence and functioning of the RAC. Examin-
ation of industrial issues by RAC can provide useful feedback for
the scientists involved in the research limited strictly to the
laboratory.

II. Should NIH accept for review only individual proposals
funded by NIH or only proposals funded by the federal
government?

PMA believes that to restrict the application of the guide-
lines and especially considerations of the RAC to NIH or other
federally funded research projects would diminish the valuable
role of RAC in the development of knowledge, information, and
concepts of use to the biotechnology industry, and threaten the
continued acceptance of RAC as the forum for the resolution of
complex issues involving both basic and applied research. The
Committee members have expressed their willingness to continue a

broad overview of biotechnology, and the consideration of the
problems of industrial applications of recombinant DNA technology
constitutes a public service of value to all segments of American
society

.

The ultimate utility of government-funded research projects
generally will be realized only through the applied research
efforts such as those of the pharmaceutical industry. In this
regard, I would commend to your attention the recently published
Office of Technology Assessment (OTA) report on "Commercial
Biotechnology and International Analysis." This report empha-
sizes, among other things, the value of applied research to this
country's continued preeminence in biotechnology.

III. Should all portions of all RAC meetings be open to the
publ ic?

Government agencies, including NIH, routinely close portions
of meetings when considering competitive, confidential, or sec-
urity issues. Certain non-voting members of RAC represent agen-
cies such as FDA, EPA, OSHA, and USDA that have regulatory res-
ponsibilities which require this option for their own meetings,

[ 638 ]



Director, Office of Recombinant DNA Activities
February 1, 1984
Page 3

and they have established rules regarding its application. NIH
committees treat as confidential certain portions of research
grant proposals. Therefore, there is ample precedent for closing
portions of RAC considerations dealing with such material, and we
would encourage the continuation of this practice. The most
important consideration is that, for the foreseeable future, the
federal agencies with regulatory or enforcement responsibility
would be seriously hampered in the discharge of their duties
without the continued availability of RAC for consideration of
issues they or the regulated industry, for example, consider
important. Duplication of the functions of RAC among the several
federal agencies has thus far been avoided; the public interest
is well served by the existance of a single broad-based review
group with demonstrated capability to deal with complex issues.

IV. Should the NIH guidelines be limited strictly to biomedical
research?

Because of the importance of the transfer of knowledge from
one field of application of the basic concepts of biotechnology
to others, PMA believes that the activities of the RAC should not
be confined to biomedical research. The Committee may feel the
need for augmentation of expertise in areas not currently repre-
sented by its members, but this would be preferable to the estab-
lishment of committees in other agencies which would be similar
to RAC with the attendant organizational redundancy, competition
for resources (including intellectual), and the inevitable prob-
lems of communication.

PMA appreciates the opportunity to comment on these questions.

cel
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Genetics Institute

February 1, 1984

Dr. William J. Gartland, Jr.

Director, Office of Recombinant DNA Activities

Building 31, 3B10
National Institutes of Health
Bethesda, MA 20205

Dear Dr. Gartland:

As a member company of the Industrial Biotechnology Association we
realize that comments pertaining to the four questions posed by Dr.
Talbert have been submitted on our behalf by the association. As an
independent biotechnology firm, we would like to not only lend our
full support to the IBA comments, but also independently urge the
continuation of NIH's and RAC's role of reviewing the many develop-
ing phases of rDNA science and its applications.

We believe that NIH and RAC have played a major role in the orderly
and safe development of our rapidly changing technology. By doing
so it has not only been able to accomplish one of its major goals of
staying abreast of the technology, but it also helped to increase
public confidence in biotechnology research and development. If NIH
and RAC were to abandon its role, an appropriate rate of technologi-
cal development, NIH's understanding of the technology and public
confidence would all suffer.

Therefore, we strongly recommend that RAC should answer in the

negative each of the four questions posed by Dr. Talbert.

Sincerely

,

Gabriel Schmergel
President

GS/mbe

cc: Harvey Price, Esq.

225 Longwood Avenue
Boston, MA 02115
Telephone: 617-232-6886
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Harvay S. Price

Executive Director

February 1 ,
1984

Dr. William J. Gartland, Jr.
Director, Office of Recombinant

DNA Activities
Building 31 ,

3B10
National Institutes of Health
Bethesda, Maryland 20205

Re: Federal Register notice for February 6 RAC meeting,
49 F.R. 696 (January 5, 1984)

Dear Dr. Gartland:

The comments below are submitted on behalf of the Industrial
Biotechnology Association, a trade association representing many of the
leading companies engaged in commercial biotechnology activities. A cur-
rent membership list is attached.

In NIH's consideration of its oversight boundaries, we would like to

encourage the Recombinant DNA Advisory Committee (RAC) to continue scien-
tific review of experiments concerned with the environmental release of

organisms modified using recombinant DNA techniques, and to work closely
with other Federal agencies in exercising this responsibility. As Dr. Ber-
nard Talbot, Deputy Director of the National Institute for Allergy and

Infectious Disease, points out, the NIH Guidelines were originally formu-

lated to address laboratory research issues. The RAC, however, has firmly

established a valuable tradition of going beyond this original intent. It

has, for example, successfully assisted in the development of procedures

for review and containment of large-scale processes involving recombinant

organisms; processes that are becoming important for the pharmaceutical

industry

.
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RAC's careful oversight of rDNA activities has to date made an

invaluable contribution to the orderly development of this rapidly changing
science and technology. From initially stringent controls over laboratory
experimentation, the NIH Guidelines have been modified as knowledge and
understanding of risks improved so that today most laboratory experiments
are carried out with less formal review. Physical containment guidelines
covering large-scale work have been formally incorporated. The confidence
which RAC and its involvment have commanded has greatly facilitated a sta-
bility in rDNA development that clearly promises future scientific growth
as well as a favorable climate for commercial expression. We believe that

NIH's general approach has been commendable, and should not be altered at

this time.

RAC deserves a substantial measure of credit for today's public
confidence in rDNA technology. The NIH Guidelines have satisfied many
states and localities, minimizing restrictive and inconsistent local legis-
lation. Areas which have adopted formal ordinances have based these on the

NIH Guidelines, encouraging desirable consistency.

Over time, RAC's scientific advisory role has changed. Much of the

oversight of laboratory and large-scale work is now carried out by Institu-
tional Biosafety Committees or RAC working groups. Although industry has
voluntarily accepted the Guideline responsibilities, it should be pointed
out that not all of the responsibility concerning rDNA technology rests
with NIH. Other agencies have been exercising oversight and this trend
appears to be growing. For example, FDA has just circulated for comment a

draft document concerning production of drugs and biologicals by rDNA tech-
nology. EPA is currently examining how it can effectively regulate organ-
isms destined for environmental release. The work of these and other
agencies will insure adequate oversight of the commercialization of this

technology , and the EPA efforts in the long term should reduce the burden on

RAC to review the kinds of proposals which appear to have prompted this

reconsideration. For the time being, however, even the work of formal regu-
latory bodies is reliant on RAC's scientific expertise and experience.
These agencies would not likely be helped in developing their own oversight
programs by any abrupt change in the role of NIH and RAC.

RAC's withdrawal of oversight for proposals to field test organisms
constructed by rDNA techniques would, however, send out very undesirable
signals. Regulatory agencies which have looked to RAC's scientific expert-
ise might not be prepared to fill the interim gap which would be created.
Both USDA and EPA have repeatedly pointed to the valuable role RAC plays,
without suggestion that its current approach is inappropriate or unwanted.
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Accordingly
,
we strongly urge RAC to respond negatively to each of Dr.

Talbot's questions, and to continue RAC's role rather than to weaken it.
Ultimately, this will best serve NIH's biomedical constituency and its
mission. We offer the following brief additional comments on the
individual questions:

1. As indicated, we think it appropriate for RAC to continue
scientific review of deliberate release field testing. In any
case, the intended definition of laboratory seems imprecise, and
should be clarified to include fermentors of various sizes, green-
houses and plant growth chambers.

2. We believe that NIH scientific review of industrial rDNA
activities has clearly contributed to a level of governmental and
public confidence that impacts the orderly and stable development
of rDNA science. A casting off of this role would be counter-
productive.

3. RAC has conducted closed sessions in the past when discussing
large-scale proposals from industry. Responsible decisions, pro-
tecting the public's interest, are not and were not precluded by
this approach. We believe that continuation of closed sessions to

at least some degree is important for the necessary protection of

proprietary data. Most governmental agencies regularly protect
confidentiality while maintaining public confidence. NIH can re-
fine its techniques in this area, with help from groups like IBA,

so that neither public welfare nor proprietary information
need be compromised.

4. The boundaries of biomedical research are not clearly defined.

Nobel Laureate Barbara McClintock's research on the genetics of

maize demonstrated how genes can move around within the cellular

genome and has substantial biomedical implications. NIH, in

addition, has funded research on plant viruses. We believe that

it would be unwise and illogical at this dynamic stage of rDNA

any specific area of research to draw lines excluding research

from review. However, while we feel that RAC should continue for

now to review protocols for field testing of organisms constructed

by rDNA techniques, we do believe it to be reasonable for RAC to

reconsider and redefine this role from time to time as the tech-

nology matures. There is historical precedent for this in RAC s

oversight of large-scale work.
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In sum, we urge NIH and RAC at the present time to maintain their

role of scientific review of many developing phases of rDNA science and

application. It is essential that this scientific review be conducted in a

timely manner. This central role will undoubtedly evolve. IBA is apprecia-
tive of this unique and invaluable contribution in assisting rDNA science
as it strives towards fulfilling its potential, and is pleased to offer its

assistance as may be appropriate.

Sincerely

,

HSP/agr
Enclosure
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Dr. William J. Gartland, Jr.
Director, Office of Recombinant

DNA Activities
Building 31, 3B10
National Institutes of Health
Bethesda , Maryland 20205

These comments are submitted in response to the questions raised by Dr. Bernard
Talbot in Section II of the Federal Register notice. Genex Corporation endorses
the response submitted by the Industrial Biotechnology Association and urges
that the Recombinant DNA Advisory Committee (RAC) respond negatively to each of
Dr. Talbot's questions.

In the years since the scientific community elected to review and monitor the
development of recombinant DNA technology, NIH and RAC have provided a consistent
framework in which that oversight could be implemented and modified. The system
has evolved as data accumulate showing the absence of risk and this has contributed
to the orderly development of the technology while maintaining public confidence.

As the applications of recombinant DNA technology reach the level of manufactur-
ing and commercialization, it is Important for RAC to maintain its scientific
advisory role and work with other federal agencies In developing a sound regula-
tory framework to oversee these commercial applications. The formal regulatory
bodies, such as FDA and EPA, will benefit from the expertise and experience of
RAC and the foundation laid by the NIH Guidelines. The precipitous removal of

RAC from any involvement with Industrial or agricultural applications would at

this juncture be counterproductl ve.

In summary, we urge RAC to continue its current role In scientific oversight of

recombinant DNA research as that technology moves Into commercial application.

This will provide a consistency and continuity that will facilitate commercial-

ization and maintain the public confidence.

RE: Federal Register notice for February 6 RAC meeting,
49 FJR. 696 (January 5, 1984)

Dear Dr. Gartland:

Sincerely,

Judith A. Hautala, Ph.D.

Chairman

,

IBC Committee

Qenex Corporation • Science & Technology Center • 1 6020 Industrial Drive • Gaithersburg, Maryland 20877
(301) 258-0552 • Telex 908775



BioTechnica International, Inc.
85 Bolton Street, Cambridge, Massachusetts 02140 (617) 864-0040 Cable: BIOTECH

Telex: 705219

February 1, 1984

Dr. William J. Gartland, Jr.
Director, Office of Recombinant
DNA Activities

Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

BioTechnica International, Inc. would like to comment on three
items on the agenda of the February 6, 1984 meeting of the
Recombinant DNA Advisory Committee (RAC)

.

BioTechnica ' s comments are as follows:

1 . Ammendments to the NIH Guidelines Proposed by Messrs.
Rifkin and Rogers . These should be rejected by the RAC for
the reasons outlined by the Director, National Institute of
Allergy and Infectious Diseases, on page 697 of the Federal
Register of January 5, 1984.

2. Questions concerning RAC and NIH Oversight Boundaries . We
recommend a negative vote on all four questions. The RAC
is currently the only repository of expertise on
recombinant DNA in the Federal Government. Thus, limiting
its involvement in issues relating to this area at this
point in time is inappropriate.

3. PI Growth Conditions for Plants . We recommend deletion of
one proposed requirement for greenhouse operating
conditions for the growth of plants containing recombinant
DNA. This is the requirement that a PI greenhouse be
equipped to provide either positive or negative air
pressure, to be used in one mode or the other depending on
the particular experiment. A requirement for positive air
pressure for normal greenhouse operations will serve no
useful purpose that we can envision. Furthermore, we
believe that negative pressure to contain airborne
propagules is not necessary because, by the very nature of
the PI classification, the potential risks associated with
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February 1, 1984

accidental release of PI organisms have been judged to be
minimal. The latter point is demonstrated by the
containment guidelines for PI microbiological laboratories,
where the lab is not necessarily airtight, aerosols are
generated in the open lab, unrestricted ingress and egress
of personnel is permitted, etc., with the accepted
possibility that these PI organisms may be transported
outside the lab. Thus, we feel that more stringent
guidelines for PI growth of plants is unnecessary and
inappropriate. We support the remainder of the proposal,
with the sentence referring to positive and negative air
pressure deleted.

We trust you will give full consideration to the above positions
when the RAC meets on February 6.

Sincerely,

David J. Glass
Director
Patent and Regulatory Affairs

DG/das/034
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Harvay S. Price

Executive Director

February 1 ,
1984

Dr. William J. Gartland, Jr.

Director, Office of Recombinant
DNA Activities

Building 31 ,
3B10

National Institutes of Health
Bethesda, Maryland 20205

Re: Federal Register notice for February 6 RAC meeting,
49 F\R. 696 (January 5, 1984)

Dear Dr. Gartland:

The comments below are submitted on behalf of the Industrial
Biotechnology Association, a trade association representing many of the

leading companies engaged in commercial biotechnology activities. A cur-
rent membership list is attached.

In NIH's consideration of its oversight boundaries, we would like to

encourage the Recombinant DNA Advisory Committee (RAC) to continue scien-
tific review of experiments concerned with the environmental release of
organisms modified using recombinant DNA techniques, and to work closely
with other Federal agencies in exercising this responsibility. As Dr. Ber-
nard Talbot, Deputy Director of the National Institute for Allergy and
Infectious Disease, points out, the NIH Guidelines were originally formu-
lated to address laboratory research issues. The RAC, however, has firmly
established a valuable tradition of going beyond this original intent. It

has, for example, successfully assisted in the development of procedures
for review and containment of large-scale processes involving recombinant
organisms; processes that are becoming important for the pharmaceutical
industry

.
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RAC's careful oversight of rDNA activities has to date made an
invaluable contribution to the orderly development of this rapidly changing
science and technology. From initially stringent controls over laboratory
experimentation, the NIH Guidelines have been modified as knowledge and
understanding of risks improved so that today most laboratory experiments
are carried out with less formal review. Physical containment guidelines
covering large-scale work have been formally incorporated. The confidence
which RAC and its involvment have commanded has greatly facilitated a sta-
bility in rDNA development that clearly promises future scientific growth
as well as a favorable climate for commercial expression. We believe that
NIH's general approach has been commendable, and should not be altered at
this time.

RAC deserves a substantial measure of credit for today's public
confidence in rDNA technology. The NIH Guidelines have satisfied many
states and localities, minimizing restrictive and inconsistent local legis-
lation. Areas which have adopted formal ordinances have based these on the
NIH Guidelines, encouraging desirable consistency.

Over time, RAC's scientific advisory role has changed. Much of the

oversight of laboratory and large-scale work is now carried out by Institu-
tional Biosafety Committees or RAC working groups. Although industry has

voluntarily accepted the Guideline responsibilities, it should be pointed
out that not all of the responsibility concerning rDNA technology rests

with NIH. Other agencies have been exercising oversight and this trend

appears to be growing. For example, FDA has just circulated for comment a

draft document concerning production of drugs and biologicals by rDNA tech-

nology. EPA is currently examining how it can effectively regulate organ-
isms destined for environmental release. The work of these and other

agencies will insure adequate oversight of the commercialization of this

technology , and the EPA efforts in the long term should reduce the burden on

RAC to review the kinds of proposals which appear to have prompted this

reconsideration. For the time being, however, even the work of formal regu-

latory bodies is reliant on RAC's scientific expertise and experience.

These agencies would not likely be helped in developing their own oversight

programs by any abrupt change in the role of NIH and RAC.

RAC's withdrawal of oversight for proposals to field test organisms

constructed by rDNA techniques would, however, send out very undesirable

signals. Regulatory agencies which have looked to RAC's scientific expert-

ise might not be prepared to fill the interim gap which would be created.

Both USDA and EPA have repeatedly pointed to the valuable role RAC plays,

without suggestion that its current approach is inappropriate or unwanted.
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Accordingly, we strongly urge RAC to respond negatively to each of Dr.

Talbot's questions, and to continue RAC's role rather than to weaken it.

Ultimately, this will best serve NIH's biomedical constituency and its

mission. We offer the following brief additional comments on the

individual questions:

1. As indicated, we think it appropriate for RAC to continue
scientific review of deliberate release field testing. In any
case, the intended definition of laboratory seems imprecise, and

should be clarified to include fermentors of various sizes, green-
houses and plant growth chambers.

2. We believe that NIH scientific review of industrial rDNA
activities has clearly contributed to a level of governmental and

public confidence that impacts the orderly and stable development
of rDNA science. A casting off of this role would be counter-
produc t ive

.

3. RAC has conducted closed sessions in the past when discussing
large-scale proposals from industry. Responsible decisions, pro-
tecting the public's interest, are not and were not precluded by
this approach. We believe that continuation of closed sessions to

at least some degree is important for the necessary protection of
proprietary data. Most governmental agencies regularly protect
confidentiality while maintaining public confidence. NIH can re-
fine its techniques in this area, with help from groups like IBA,

so that neither public welfare nor proprietary information
need be compromised.

4. The boundaries of biomedical research are not clearly defined.
Nobel Laureate Barbara McClintock's research on the genetics of

maize demonstrated how genes can move around within the cellular
genome and has substantial biomedical implications. NIH, in

addition, has funded research on plant viruses. We believe that

it would be unwise and illogical at this dynamic stage of rDNA
any specific area of research to draw lines excluding research
from review. However, while we feel that RAC should continue for

now to review protocols for field testing of organisms constructed
by rDNA techniques, we do believe it to be reasonable for RAC to

reconsider and redefine this role from time to time as the tech-
nology matures. There is historical precedent for this in RAC's
oversight of large-scale work.
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In sum, we urge NIH and RAC at the present time to maintain their

role of scientific review of many developing phases of rDNA science and

application. It is essential that this scientific review be conducted in a

timely manner. This central role will undoubtedly evolve. IBA is apprecia-

tive of this unique and invaluable contribution in assisting rDNA science

as it strives towards fulfilling its potential, and is pleased to offer its

assistance as may be appropriate.

Sincerely

,

HSP/agr
Enc losure
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February 3, 1984

Director
Office of Recombinant DNA Activities
Bldg. 31 Room 3B10
National Institutes of Health
9000 Rockville Pike
Bethesda, Maryland 20205

Dear Dr. Gar tland:

On behalf of the Health Industry Manufacturers Association, we submit
herewith comments on the questions raised by Dr. Bernard Talbot concerning
the boundaries for NIH and RAC Oversight as requested in the January 5, 1984
Federal Register (49 FR 696-700).

HIMA is a trade association representing more than 300 manufacturers of
medical device and diagnostic products. These companies are responsible for
more than 90% of the sales in this 15 billion dollar segment of the economy.
Approximately 60 of ,our members either sell products derived through biotech-
nology (where biotechnology products are taken to mean recombinant DNA (R-DNA)

engineered products or those utilizing monoclonal antibodies) or they are
actively pursuing the development of such products in their own laboratories
or through working relationships with the several biotechnology start-up firms
so typical of this growing segment of the economy. HIMA has a Biotechnology
Committee with more than 70 scientific and regulatory affairs representatives
from these companies. This group has as one its goals the timely and appropriate
submission of comments to government agencies concerned with the ordered develop-
ment of this field. We welcome this opportunity to present our association's
position to NIH and RAC.

In responding to the Federal Register notice, we would like to note that
while we have some reservations concerning the need for the Guidelines, both
the Guidelines and RAC have served a useful public function. RAC's mix of

scientific expertise and public representation is a combination that has, we
believe, won the trust of the public at large. It is not likely that such a

group could be easily constituted within any of the other governmental agencies
particularly since they tend to be more regulatory and less science oriented
than NIH. NIH's Office of Recombinant DNA Activities has proven that it has
the scientific and managerial expertise necessary to insure that the composition
of RAC retains its high caliber.
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We would like to consider Dr. Talbot’s questions somewhat out of the
order presented in the Federal Register notice.

Q4. Should the NIH Guidelines be limited to strictly biomedical research ?

HIMA believes that NIH’s and RAC’s proper perview includes all uses of
R-DNA, not just biomedical research. This stance is based in part upon the
broad expertise present in RAC and upon the similarity of elements in all
R-DNA research. We feel that RAC is a unique resource which is looked to by
all of the scientific community for guidance. We take "scientific community"
to be a broad term which includes not only "biomedical" scientists but also
those working on agricultural and other products as well as scientists employed
by the private sector and working on a variety of projects. Given that defi-
nition of scientific community and the supposition that many aspects of R-DNA
research also carry across the "biomedical" boundary, we feel it would be a

waste of talent to limit RAC’s review (and the applicability of the NIH Guide-
lines) to strictly biomedical research.

Ql. Should the NIH Guidelines be limited strictly to work done in the labor-

atory ?

HIMA believes that the NIH Guidelines need not be strictly limited to

work in the "laboratory". There is and should be a continuum of oversight

carried out by the company which begins in the laboratory setting and extends

to the final utilization of a product. There is generally assumed to be a

gradient of potential risk - if indeed any risk is involved - which decreases

sharply between the laboratory and final production and this is especially true

of biotechnology products. The determination of safety and efficacy of a

final product is, of course, the duty of FDA, USDA, or EPA as appropriate.

Questions of safety are taken up and settled ,
we would hope, within the labor-

atory setting. We feel that the judgements on safety made at the laboratory

level by RAC are the significant ones and that they can, with certain additional

elements, be applied as well to 'environmental release .

The involvement of other agencies, e.g., EPA in further certification

or monitoring, would result in a needless rehash of questions already settled

at the RAC level. In view of our preceeding statement advocating the appli-

cability of the Guidelines to all R-DNA scientific endeavors, agricultural

experiments which involve testing outside the traditional definitions of labor-

atory would still be proper subjects for review by RAC. RAC has always been

able to call upon the talents of outside experts for assistance when needed.

Indeed, the non-voting federal agency members of RAC, especially those from

USDA and EPA, could be expected to contribute significantly to the full RAC

on questions involving agricultural and environmental modeling We feel that

it would be a more viable and resouce conserving mechanism for USDA and EPA

to assist RAC rather than to have the Federal agencies institute independent

review programs.
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Q2. Should NIH accept for review only individual proposals funded by NIH
or only proposals funded by the Federal government ?

HIMA believes that RAC should continue to review studies voluntarily
submitted by non-f ederally funded sources.

As mentioned above, we consider the scientific community to extend
beyond the confines of federally funded research and see no reason that
questions raised by industry could not or should not be addressed by RAC.

Implicit in Dr. Talbot's question No. 2 is whether voluntary compliance
with the Guidelines by non-f ederally funded entities will continue to be a
workable option. While NIH cannot compel such compliance, NIH and RAC should
realize that non-federally funded entities will continue to come to RAC and
to comply with the guidelines since they can secure advice from RAC which is
unobtainable from any other source.

Thus we feel that lack of direct NIH control over non-federally funded
entities is not a valid reason for excluding these entities from RAC's expert
review.

Q3. Should all portions of all RAC meetings be open to the public ?

HIMA believes that if RAC is to continue its important role as a public
oversight committee, it is essential that RAC be allowed to close portions of

its meetings to hear proposals containing proprietary information. This
seemingly paradoxical statement follows from consideration of the alternatives
to this procedure. Presently there has been an admirable voluntary interaction
between industry and RAC which has been due, in part, to RAC's agreement not to

divulge proprietary data. Members of RAC are special governmental employees
who are bound not to divulge the contents of proprietary submissions. If this
were not the case and if it were not possible to close portions of the RAC
meetings, it is most unlikely that industry would be able to seek RAC's advice.
It should be pointed out that data submissions are usually considered proprietary
not because they involve any hazard, but because of the real investment of a

company in what it has discovered and considers to be a marketable idea.

We believe that both public and private interests are best served by the
present RAC procedures.

We are pleased to submit these comments and if further clarification of

our association's position is desired, please do not hesitate to contact us.

Sincerely

Timothy J. Henry, Ph.D.
Director, Biological Sciences, HIMA
and Executive Secretary to the
Biotechnology Committee

TJH
:
pjm
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I. du Pont de Nemours & Company
INCORPORATED

Wilmington, Delaware 19898

LEGAL DEPARTMENT

February 3, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Gentlemen

:

Proposed Amendments of the NIH Guidelines
and Comments by the Director, NIAID

On behalf of E. I. du Pont de Nemours and Company
(Du Pont) , I am pleased to submit the following comments on
the above-captioned subject matter published at 49 Fed. Reg.
696 (1984).

I. Proposed Amendments of the NIH Guidelines
and Comments by the Director, NIAID

Du Pont wishes to advise the National Institutes of
Health that it concurs in and supports the decision of the
Director, NIAID, that a generic environmental impact statement
or assessment is neither proper nor required by law. Du Pont
further supports the position of the Director that each appli-
cation be given careful consideration and the determination of
whether an environmental impact statement (EIS) or assessment
is appropriate will be made on a case-by-case basis. We support
the careful analysis of each proposed experiment subject to
review under the guidelines and, in this way, rather than
through a needless requirement of an EIS, will the federal
environmental policy goals be best served.

II. Questions Concerning Boundaries
for NIH and RAC Oversight

As a company with a long-term interest in the develop-
ment of a viable biotechnology industry in the United States,
Du Pont wishes to commend NIH and RAC for developing an approach
to the oversight of recombinant DNA research that brings both
caution and flexibility to the scientific review of proposed
applications of biotechnology. It is our view that the evalua-
tion and expansion of the role of RAC oversight of biotechnology
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is both proper and necessary exercise of oversight in the
national interest- Therefore, we believe that RAC should not
limit the NIH Guidelines strictly to work done in the laboratory.
Applying the Guidelines and RAC oversight of field testing of
rDNA applications outside of the laboratory is a necessary step
in the evaluation of this technology and government oversight
to assure public safety and health.

Comment has also been solicited as to whether or not
NIH should limit its review to proposals funded by NIH or the
Federal Government. Du Pont urges NIH to continue to review
proposals for rDNA work that arises under private sector funding
as well as those which receive government funding. It is con-
sistent with the history of this country that as research moves
from the bench to practical application, private sector funding
is the flywheel that enables this to occur. Such has been happen-
ing in the field of biotechnology with a substantial influx of
private capital to support development of practical applications
and continued research on rDNA. It is our position that NIH has
provided effective guidance and oversight to assure that appli-
cation of biotechnology is done safely. It is our view that
continued involvement of NIH in an oversight role would be
necessary until such time as other agencies develop the needed
expertise and resources to supplement the role of NIH. We
further urge that NIH lend its assistance and guidance to other
agencies of the Federal Government to assure appropriate coordi-
nation in the oversight of rDNA research and development to
assure consistency in approach.

We have been asked to provide comment as to whether
or not all portions of the RAC meetings should be open to the
public. We support the practice that has evolved whereby RAC
has accepted confidential information and has met in confidence
with the affected parties when discussing large-scale proposals
from industry. We do, however, recognize the interest of the
public in access to information about field testing of new
organisms. Therefore, RAC should encourage that companies
minimize the scope of confidentiality claims and where confi-
dential treatment is requested, provide a nonconf idential
description of the work under review. Adoption of such pro-
cedure will provide the needed protection but also permit the
public to be aware of the nature of the work being reviewed
by RAC.

The last question posed in the Federal Register
notice is whether the NIH Guidelines should be limited strictly
to biomedical research. It is our view that NIH Guidelines
should be applied to rDNA work in general and that, as the
technology develops, the Guidelines be further refined as they
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have in the past. As rDNA research and development spreads to
a wider ranging field, it may be necessary to develop more than
one set of guidelines. Du Pont believes, however, that at
this time NIH should not restrict application of its Guidelines.
Certainly, individual companies should not be discouraged from
following those guidelines because the work being done is not
"biomedical"

.

We trust that the above comments will be of assistance
to you in your deliberation on this subject.

Gerald A. Hapka
Senior Attorney
Environment, Materials and
Logistics Division
( 302 )

774-9466

GAH/cs
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

FEB 3 1984
OFFICE OF

PESTICIDES AND TOXIC SUBSTANCES

William J. Gartland, Jr., Ph.D.
Director, Office of Recombinant DNA Activities
National Institute of Allergy and Infectious Diseases
National Institutes of Health
Bethesda, MD. 20205

Dear Dr. Gartland:

Thank you for the opportunity to comment on the questions
which the Recombinant DNA Advisory Committee (RAC) is considering
at its February 6, 1984 meeting.

The question on which we wish to comment is whether the NIH
Guidelines should be limited to laboratory work. As you
indicate, this would exclude from RAC oversight proposals
involving "release to the environment," including field tests and
presumably other tests taking place outside of enclosed systems.

EPA recognizes that, as biotechnology moves out of the
laboratory and into commercial phases, the role of other federal
agencies will become increasingly important. However, EPA urges
the RAC to continue in its current role until a clear delineation
of responsibilities can be developed. We acknowledge our
statutory responsibilities to review certain organisms which will
be released to the environment, and that requirements also exist
under other regulatory authorities. However, there are several
jurisdictional, statutory, and organizational issues which need to
be resolved before EPA can fully assume its responsibilities.
Interagency coordination will be required to ensure that there
are neither gaps nor overlaps in federal authorities. EPA hopes
to cooperate with other agencies in encouraging the development
of a sensible regulatory framework, and we believe that the RAC
will continue to be useful in its current role until the role of
various federal authorities can be clearly defined.

During this period, EPA would be pleased to provide
assistance to the RAC in reviewing research that has potential
environmental and ecological consequences. In any case, we
believe that the RAC should continue to function as a peer-review
committee in this area; we also believe that having environmental
experts on the RAC committee provides a useful perspective in
cases where ecological effects are of concern.
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EPA recognizes the critical role that you and the RAC have
played in developing research guidelines for recombinant DNA
research, and for building a strong foundation of knowledge and
experience. The Agency will benefit from your efforts as it

works to fulfill its statutory responsibility.

Thank you very much for the opportunity to comment.

Sincerely

Office of Toxic Substances
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© United States

Department of

Agriculture

Office of

Grants and Program
Systems

Washington, D.C.

20250

February 6, 1984

Dr. William J. Gartland, Jr.

Director
Office of Recombinant DNA Activities
NIAID-NIH
9000 Rockvil le Pike
Bethesda, Maryland 20205

Dear Dr. Gartland:

The Department of Agriculture offers the following comments on the questions
posed in Dr. Talbot's memorandum of December 21, 1983, concerning the
boundaries for NIH AND RAC oversight of recombinant DNA research. The

questions were discussed in detail at a recent meeting of the USDA Recombinant
DNA Committee.

1. Should the NIH Guidelines be limited strictly to work done in the

1 aboratory? No. In our opinion, the RAC should continue to review
requests for release of recombinant DNA containing organisms for field

testing in a manner similar to the current procedure.

2. Should NIH accept for review only individual proposals funded by NIH

or only proposals funded by the Federal Government? No. The Department
supports the continuation of the current operational policies of the RAC,

including review of all federally funded research and of industrial or

other nonfederally funded research. At the present time, no other
organization has a mechanism in place to conduct such reviews.

3 . Should all portions of all RAC meetings be open to the public? No

.

The current practice of closing RAC meetings to protect proprietary data
should be encouraged to continue. In the questions dealing with release
into the environment, however, it may be beneficial to prepare parts of
the request for an open presentation.

4. Should the NIH Guidelines be limited strictly to biomedical
research? Adamantly no. The Department could present a number of strong
arguments against such a move, including the fact that NIH funded much of

the research leading to discovery of the Ti plasmid of Agrobacterium
tumef aciens

I look forward to continued cooperation with you.

Sincerely

Chairman
Agriculture-RAC

SUE A. TOLIN
USDA Representative to the RAC
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PUBLIC AND SCIENTIFIC AFFAIRS BOARD

AMERICAN SOCIETY FOR MICROBIOLOGY 1913 I Street, N.W.
Washington, D. C. 20006
Telephone: Code 202, 833-9680

February 14, 1984

Dr. William J. Gartland, Jr.
Office of Recombinant DNA Activities, NIAID
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

In response to Dr. Bernard Talbot's memorandum of December 21, the Public
and Scientific Affairs Board (PSAB) of the American Society for
Microbiology (ASM) would like to add to our comments concerning the
National Institutes of Health (NIH) Guidelines for Research Involving
Recombinant DNA Molecules. Specifically, we would like to address the four
questions raised by Dr. Talbot in the January 5, 1984 Federal Register
notice of the Agenda for the February 6 meeting of the Recombinant DNA
Advisory Committee (RAC) (49 F.R. 696-700)

.

1 . Should the National Institutes of Health (NIH) guidelines be limited
strictly to work done in the laboratory ? We say no. We believe that
the Guidelines should be extended and evolve as they have in the past.
The Guidelines were initially very specific; in response to addressing
questions that have arisen with recombinant DNA they have become more
general. We believe that this is a wise and sound policy. Concerns
over epidemiology, risk assessment and the extension of recombinant
techniques to both the animal and plant systems require consideration
of transmission and exchange outside the research laboratory. These

are highly appropriate areas for the guidelines to address.

2. Should NIH accept for review only individual proposals funded by NIH or

only proposals funded by the Federal government ? As in the past, we

consistently support the role of NIH to review proposals from both the

private and public sectors. We initially felt that the NIH was the one

appropriate agency in the government that had the expertise to deal

with all proposals on recombinant DNA. NIH was selected because it is

the one agency in the government that is capable of dealing with the

basic science component of recombinant DNA. This situation has not

changed. If this responsibility is not retained within the current RAC

there will be either a lack of oversight and therefore, of confidence

in the public sector, or a proliferation of government oversight and

regulations which will lead to a great deal of confusion. We have long

expressed our concern that a proliferation of regulations at the state

and local level will hinder the development of both basic research and

biotechnology. We believe that the best approach is to retain
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responsibility within the RAC for the scientific review of all propo-

sals dealing with recombinant DNA.

3 . Should all portions of all RAC meetings be open to the public ? We
believe that portions of RAC meetings should be closed. In view of the

fact that regulatory agencies have deferred to the scientific expertise
of RAC in recombinant DNA technology, we have supported the decision of

RAC to accept review of programs from industry. In doing so we have
recognized and supported the view that confidentiality must be

respected. This is not only appropriate, but has provided to the

public the assurance of oversight over experiments conducted by
industry. The need for confidentiality in dealing with proprietary
information has precedence in interactions of industry with the Food and

Drug Administration (FDA), the Environmental Protection Agency (EPA)

and the Commerce Department. We see no reason why this should not also
apply to the NIH.

4. Should the NIH Guidelines be limited strictly to biomedical research ?

Again, we respond in the negative. The assignment of recombinant DNA
to NIH is not because of its predominance in biomedical research but
because it deals with the basic science that underlies the technology.
We are concerned that if this assignment were extended to other agen-
cies it would only add complications to the oversight. If the workload
is dramatically increased then the size of RAC should be increased or

subcommittees should be created. We have consistently supported and
encouraged the expansion of RAC which would provide it with the scien-
tific expertise to deal with areas such as agriculture, the environ-
ment, etc.

We are encouraged by the role that RAC has played in a difficult area in

basic science in the United States and world wide. We are prepared as a

society to add our support and assistance to the National Institutes of

Health in carrying out this important function, both for basic science and
for technology.

Sincerely,

0.

Harlyn 0. Halvorson, Ph.D.
Chairman, Public and Scientific
Affairs Board (PSAB)

American Society for Microbiology
(ASM)

HOH/jat
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MONTEFIORE HOSPITAL AND MEDICAL CENTER
ALBERT EINSTEIN COLLEGE OF MEDICINE

BRONX, NEW YORK

VICTOR W. SIDEL, M.D.
Chairman. Department of Social Medicine

Mailing Address:

Department of Social MedicineMontefiore Hospital and Medical Center

Professor of Community Health
Chairman, Department of Community Healthi iriiuiiy is * jJUi 1 1 it tr II l

(MHMC. Campus)

Montefiore Hospital and Medical Center
111 East 210th Street

Albert Einstein College of Medicine
Bronx, New York 10467

Telephone: (212) 920-5508

February 14, 1984

Dr. James Wyngaarden
National Institutes of Health
9000 Rockville Pike
124 NIH 1

Bethesda, MD 20814

Dear Dr. Wyngaarden:

As a member of the Board of Directors of the Committee for Responsible
Genetics, I am extranely concerned about the issues that I understand
were scheduled for consideration at the meeting of the Recombinant DNA
Advisory Committee on Responsible Genetics on February 6-7, 1984:

— the question whether the FAC should be involved in
regulating the biotechnology industry;

— the proposal to modify the RAC's membership so that
it can address questions of the ethics of human gene
manipulation; and

— the proposal to require publication of an envrionmental

impact assessment for experiments involving release of

organisms containing recombinant DNA molecules.

I believe there was insufficient time for informed public response to

these issues and I urge you delay decisions on them to permit time for

broader public review and opportunity for greater public input.

Sincerely

Victor W. Sidel, MD

VWS:spl
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UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

Engineering Interdepartmental

Curricular Program FS-15

21 February 1984

Dr. James Wyngaarden
National Institute of Health

9000 Rockville Pike

124 NIH 1

Bethesda , MD 20814

Dear Dr. Wyngaarden,

This letter is in response to a notification in the Federal

Register dated January 5th concerning a meeting of the Recombinant

DNA Advisory Committee which was to be held on February 6 and 7.

I did not receive a Federal Register mailing until late in the

month of January. Because there was not time for me to actually
consider the issues raised, formulate my opinions and views and

communicate them to the RAC, and allow members of the RAC to

review them (along with any others which may have been able to

come in in such a shortened time span), I wish to urge you to

delay making any decisions on these issues until there has* been

more adequate time provided for public comment and discussion.

The issues which particularly concern me are those regarding
the appropriate scope of NIH jurisdiction for oversight of Recombinant
DNA activities (including the possibilities of expanding the member-
ship of the RAC), the need for an environmental impact assessment
and statements regarding the intentional release of organisms contain-
ing recombinant DNA into the environment, and the proposal from a

military agency to do cloning.

For three years I was a member of the IBC here at the University
of Washington, I have in the past participated in the procedures initiated
by then-secretary Califano which led to the big revision of the Recom-
binant DNA Guidelines several years ago, have appeared before the RAC
on occasion, and have published professionally on the public policy
aspects of Recombinant DNA regulation. Thus, I have some competence
to address these issues, but as you must realize that they are
weighty and a proper response on my part could only come after some
adequate time for study and reflection.
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Dr. James Wyngaarden
21 February 1984

Page 2

I would appreciate it if you or Bill Gartland could send me

a letter notifying me of the actual status of these proposals and

information about whether the decision-making on them would permit
me to devote this effort to their consideration.

Associate Professor
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Eli Lilly and Company
307 East McCarty Street

Indianapolis. Indiana 46285

Cornelius W Pettinga. Ph D.

Executive Vice President

February 23, 1984

James B. Wyngaarden , M.D.
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Jim:

Over the past several years of its existence, the
Recombinant DNA Advisory Committee (RAC) has
demonstrated unparalleled ability and wisdom in
dealing with the variety of issues that have
evolved from research and development in recombi-
nant DNA technology. Because of the commitment
by RAC to basic research, it has been flexible
enough to meet the demands of a constantly
changing technology and changing data base from
which decisions have had to be made. RAC has
proved to be an effective forum that has brought
together representatives from academia, from
government, and from industry, who function to
support work with recombinant DNA technology but
who are equally aware of ethical and safety con-
cerns .

The environment that RAC has fostered has enabled
the United States to become the leader in the
field of biotechnology. Evidence of this leader-
ship is well documented in the recent report by
the Office of Technology Assessment. In order to
maintain this leadership position, it is neces-
sary to continue to work in a cooperative environ-
ment that encourages the continued development of
recombinant DNA technology yet demonstrates a

real concern for the public interest.

Frequently, when individuals think of public
interest they think like Congressman Gore or
Congressman Florio, who propose to regulate
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recombinant DNA technology under the Environ-
mental Protection Agency (EPA) . They believe
that, in conduct of genetic engineering proce-
dures, risks have been identified that require
enforced protective measures be taken and that
RAC is not the appropriate group to deal with the
issues. In fact, while hypothetical and poten-
tial risks have been described, none has been
characterized experimentally.

This singular perception of public interest may,
in fact, be harmful to the public. In our busi-
ness and in many other large and small companies
involved in biotechnology, we are also supporting
the public interest. We are searching for new
drugs to treat diseases that harm mankind, we are
searching for new methods to diagnose these
diseases, and we are searching for a variety of
agricultural products that will increase the
world food supply. We are also acutely aware of
the need to practice this technology in an
environment that is safe for everyone.

Too frequently government and industry become
adversaries. RAC's review procedures enable
industry, government, and academia to work
together effectively and to produce fruitful
research without encumbering those involved in
the research with a regulatory process not neces-
sary to preserve public safety.

Recently, Dr. Bernard Talbot (deputy director,
NIAID) submitted to the Recombinant DNA Advisory
Committee a series of questions relating to pos-
sible constraints on RAC jurisdiction; these echo
the Gore staff report in illuminating concerns
within the NIH about RAC's continuing role.
Lilly has submitted formal comments to RAC in

response to Dr. Talbot's questions. We support
RAC's continuing involvement, and I hope you will
have the opportunity to review these comments.

A profound and distinct feature of the recombi-
nant DNA area is the extreme rapidity with which
basic new scientific findings move from the

research laboratory to development and, ulti-
mately, to production. We have long felt that

the scientific orientation of the RAC and its
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flexible method of operation provide the best-
possible forum from which to examine and analyze
these changes.

Recommendations of RAC with regard to experi-
mental proposals command the complete respect of
the scientific community and assure the public of
the best-available critiques. Thus, we view with
great apprehension any moves to curtail the juris-
diction of RAC, to create redundant review groups
in other agencies to eliminate industry's oppor-
tunity for RAC review, and to establish regula-
tions governing research and development in a
field that taxes the best modern science to keep
pace with the acquisition of new knowledge.

When an institution such as RAC has demonstrated
that it can effectively deal with these issues,
it should continue. We also recognize the impor-
tance of having a full component of experts on
RAC and encourage you to continue your diligent
efforts to fill the committee vacancies.

Sincerely

,

CWP : lb
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THE UNIVERSITY OF TEXAS AT DALLAS
BOX 830688 RICHARDSON, TEXAS 75083-0688

(214 ) 690-2501
UTD

ROYSTON C. CLOWES
PROFESSOR AND HEAD
BIOLOGY PROGRAMS

23 February 1 984

Dr. William Gartland
Office of Recombinant DNA
Activities, NIAID
National Institutes of Health
Building 31, Room 3BI0
Bethesda, Maryland 20205

Dear Bill:

I would like to clarify my vote on the O’Brien/Holmes motion that was
recommended by a small majority at the last meeting, and which consequently
might not be accepted by the Director.

I abstained from voting in favor of the motion because I felt it was
vague in some respects, in that it specified the applicants be permitted to

clone the structural gene for the Shiga toxin in P2 conditions in pBR322,
or if this led to difficulties, in any other plasmid. (My recollection is

not clear about the precise wording, whether the permitted plasmids should
still be non-con jugative, but the intent was that the applicants should be

permitted to use plasmids with strong promoter activity to increase the
yield of toxin, if necessary.) I felt that P2 conditions in pBR322 would
be adequate, and I doubt that plasmids with improved promoters would be

necessary, but if this were so, O’Brien & Holmes could resubmit a more
specific request based on newly generated data which would be more
appropriate for the RAC to consider at that time.

However, I am not against cloning in P2 conditions in pBR322, and I

feel that it was unfortunate the applicants were not given permission for

this type of experiment at the previous submission. Had I known the vote

would be as close, I would have voted in favor of the motion at our last

meeting

.

While in communication with you I should also like to comment on the

questions posed by Dr. Talbot for the future composition and scope of the

RAC.

I agree that overall RAC should continue to act in the future as in

the past, but with perhaps two modifications:

(1) I believe that the expertise of the Committee needs extending in

order to more efficiently consider release of bacterial strains that are

known to be plant commensals or pathogens.

AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION UNIVERSITY
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(2) I believe the RAC should not hold closed meetings. I understand
and am sympathetic to the problems that this might present for industrial
companies who seek RAC approval and yet who do not wish to disclose
proprietary secrets. However, I believe this is more than offset by the
fact that the RAC discussions would be open, which would remove any
possibility of suspicion that they were not acting in the best interests of
the public. To do otherwise I believe plays into the hands of those who do
not shrink from suggesting that irresponsible decisions are made in closed
sessions. Open sessions would preserve the confidence that the RAC has
established with a majority of the scientific community and with the public
over the years, and would be to the overall benefit of work using
recombinant DNA techniques.

Ro^stoty"Ro^stoty"C. Clowes
Professor and Head
Biology Programs

RCC/jl
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OFFICE OF THE PRESIDENT

UNIFORMED SERVICES UNIVERSITY
OF THE

HEALTH SCIENCES
4301 JONES BRIDGE ROAD

BETHESDA. MARYLAND 20014

May 15, 1984

Bernard Talbot, M.D., Ph.D.
Deputy Director
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

TEACHING HOSPITALS
WALTER REED ARMY MEDICAL CENTER

NATIONAL NAVAL MEDICAL CENTER
MALCOLM GROW AIR FORCE MEDICAL CENTER
WILFORD HALL AIR FORCE MEDICAL CENTER

Dear Dr. Talbot:

Re: Proposal to Clone Shiga-like Toxin
Gene from E. col i

Fed. Reg. 49:17673, 1984 (Apr 24, 1984)

Since Drs. O'Brien and Holmes have asked the Recombinant DNA Advisory Committee
(RAC) to address four specific issues, reference Federal Register 49:17673,
1984 (April 24, 1984), this letter is submitted to the Committee to aid in its
del iberations.

At the RAC meeting on 6 February 1984, Mr. Jeremy Rifkind, President, Foundation
on Economic Trends, submitted a press release, "'Arms Control Impact Statement'
requested for DoD Toxin Experiment". The statue from which he quoted is as
follows: 22 U.S.C. 2576, "(a) In order to assist the Director in the performance
of his duties with respect to arms control and disarmament policy and negoti-
ations, any Government agency preparing any legislative or budgetary proposal
for "(3) any other programs involving technology with potential military
application or weapon systems which such Government agency or the Director
believes may have a significant impact on arms control and disarmament policy

or negotiations shall, on a continuing basis, provide the Director with full

and timely access to detailed information, in accordance with the procedures

established pursuant to section 2575 of this title, with respect to the nature,

scope and purpose of such proposal."

The Department of Defense does not believe that the O' Brien-Holmes proposal

(program) has (would have) a significant impact on arms control and disarmament

policy or negotiations.

As a technical point, the current O' Brien-Holmes request to RAC was neither a

legislative nor budgetary proposal. Their original budgetary proposal was

reviewed and approved by the National Institute of Allergy and Infectious

Diseases (AI 20148).

Sincerely,
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May 16, 1984

The Director
Office of Recombinant DNA Activities
Building 31, Room 3B 10
National Institutes of Health
Bethesda, MD 20205

Comment on the recommendations offered in the report
"The environmental implications of genetic engineering,"
prepared by the staff of the Subcommittee on Investi-
gations and Oversight of the Committee on Science and
Technology.

I strongly urge that the NIH Recombinant DNA Advisory
Committee consider adopting or endorsing as appropriate
the recommendations of this report. Namely: that the
EPA should proceed with its stated intention to extend
its authority to include all deliberately released
organisms not specifically identified as part of the
legal obligation of another agency. The EPA should
exercise the authority to oversee the deliberate
releases of any genetically engineered organisms into
the environment. The EPA should establish formal
communications and agreements with other agencies to
ensure that gaps and redundancies in the regulatory
structure do not occur. Secondly, until EPA's regu-
lations are promulgated, an inter-agency task force
should be established to review all proposals for
deliberate releases. EPA should take the initiative
in organizing such a panel. Ideally such a panel
should include one member of the public not involved
with government or industry who has some expertise on
environmental issues and is knowledgeable about
ecological conservation and related concerns. Such
an oversight panel should have a permanent role to
play even after EPA has promulgated regulations. The
NIH should cease its practice of evaluating and
approving proposals for deliberate release from
commercial biotechnology companies. Furthermore, no
deliberate release should be permitted by any agency --

EPA, NIH or USDA -- until potential environmental
effects of the particular release have been considered
by the inter-agency review panel. Both the USDA and
the NIH should seriously consider revising the member-
ship of their respective recombinant DNA Advisory
Committees to include individuals specifically trained
in ecology and the environmental sciences.

MICHAEL W. FOX, DSc
,
PhD, BVet Med,

MRCVS, Scientific Director
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SCHEFUNG CORPORATION

60 ORANCE STREET BLOOMFIELD, N. J. 07003

TELEPHONE (201)429 4000

TELEX: 138183

CABLES SCHERING BLOOMFIELD. N J

May 18, 1984

Dr. William J. Gartland, Jr.
Di rector
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

With respect to the Federal Register notice of April 24, 1984
(49FR 17682), the following comments are offered regarding the
recommendations listed in "The Environmental Implications of Genetic
Engineering".

Schering Corporation is a multinational pharmaceutical company
which uses recombinant DNA technology under contained conditions to
produce ethical drug products. Since we do not plan to deliberately
release genetically engineered organisms to the environment, we will

not comment on the specifics of most of these recommendations.
However, Schering is concerned about recommendation number 5 which
calls upon NIH to limit the scope of its jurisdiction to NIH-sponsored
research. We strongly disagree with this recommendation for the same

reasons we urged RAC to vote "No" on Dr. Talbot's four questions

concerning boundaries for NIH and RAC oversight (49 FR 696). A copy

of my letter to you on this subject is attached for information.

Accordingly, we urge RAC to reject recommendation number 5 and to

continue functioning in its current mode.

Sincerely yours.

/tb
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SCHER1NC CORPORATION

60 ORANCE STREET BLOOMFIELD, N. J. 07003

TELEPHONE 12011429 4000

TELEX 13ei63

CABLES SCHERING BLOOMFIELD N J

January 25, 1984

Dr. William Gartland, Jr.

Director, Office of Recombinant DNA Activities
National Institutes of Health
Bldg. 31, Room 3B10
Bethesda, MD 20205

Dear Dr. Gartland:

Schering Corporation has reviewed the Federal Register notice (49 FR 696)
of January 5, 1984 and offers the following comments regarding Item II

"Questions Concerning Boundaries for NIH and RAC Oversight" for consideration
by RAC.

Throughout the development and application of recombinant DNA technology,
our industry has not always been supportive of the regulatory direction which
was taken. In recent years, however, we have observed the action of the RAC

and the evolution of the NIH Guidelines and have grown increasingly confident
that this combination represents a workable mechanism for adequate control of
this technology. With RAC as the focal point for discussions of both research
and industrial applications, public concern has been alleviated and rDNA

technology has developed in an orderly fashion. We at Schering believe that
the public's interest is best served by continuation of this process and urge
the members of the RAC to reject any limitations to its oversight boundaries.

If the RAC votes yes on these questions and limits its oversight to the
boundries outlined, we can anticipate the following results:

o a temporary vacuum would be created until the regulatory agencies

could develop the necessary expertise and establish an alternate
regulatory process. This void would result in no oversight for an

undefined period of time, opening the door for a government-imposed
moratorium on research in those areas not subject to NIH review.
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SCHERINC CORPORATION

o It invites widespread development of regulation, potentially
conflicting, at the state and local level. An example of what might
happen took place in 1981 when the RAC was considering the
Baltimore-Campbel

1 proposal to reduce the Guidelines to a code of
voluntary practice. Anticipating the void that would be created by
the discontinuation of NIH oversight, the Massachusetts Public Health
Association (MPHA) received a grant to develop a “model ordinance" to
assist communities in developing legislation when the Guidelines were
eliminated. The original draft was excessively restrictive In
nature. For example, all large scale work with E. coli K-12 would
essentially require P2 rather than PI physical containment.

o Advances in rDNA technology and the development of products that will
come from its use would no longer proceed in an orderly fashion and
would likely stagnate.

If RAC continues in its present mode, we forsee the potential for
increased workload as it positions itself to deal with new applications of
rDNA technology. However, we believe this will be a temporary increase and
will mimic its approach to oversight of biomedical research: early on, when
the perceived hazards were great, RAC responded with frequent meetings and

stringent Guidelines for the conduct of research. When it was proven that

these initial fears were unfounded, RAC again responded by shifting review of

proposals to working groups, relaxing the Guidelines and ultimately

transferring responsibi ity for review of facilty design and experimental

protocols to the local IBCs.

With respect to the question of closed portions of RAC meetings, consider

the following: many federal agencies, for example, FDA and EPA have rules to

protect confidential information which is essential to these agencies in the

conduct of their business. We believe that without such protection, RAC may

not receive the data it needs to make a proper risk assessment judgement.

Further, closed meetings by RAC are not without precedent. Review of

submissions from industry prior to transfer of this responsibility to the

local IBCs in 1978 was held in closed session to protect proprietary

informat i on.

In summary, we agree that these questions concerning boundaries for NIH

and RAC oversight are important and that RAC should periodically evaluate its

role. RAC has done a credible job in dealing with issues facing this

technology. We believe this process should continue and that RAC should play

a central oversight role for all applications of this technology. Creation of

the 'new' boundries proposed in these questions will rekindle public

apprehension, invite new regulation at all levels of government and delay the

orderly development of this technology.

/tb
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SCHERING CORPORATION

BLOOMFIELD, N. J. 07003

TELEPHONE: (201)429-4000

TELEX: 138183

CABI ES: SCHERING BLOOMFIELD. N.J.

May 21, 1984

Dr. William J. Gartland, Jr.

Director, Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

Schering Corporation has reviewed the Federal Register announcment (49 FR

17672) regarding items to be considered at the upcoming RAC meeting on June 1,

1984. The following comments are for Item 1: Proposed Amendment of
Procedures for Scale-Up of Organisms Listed in Appendix C . (49 FR 17672-17673)

.

Item 1-1 Substitution of the word "minimize" for "prevent" in Appendix K-II-D.

HEPA filters are only 99.97% efficient for particles of 0.3u diameter, so

to say that HEPA filtration "prevents" release of recombinant organisms is

incorrect. Use of the word "minimize" would more accurately reflect the
removal properties of a HEPA filter. If this is the intent of the proposed
change, we support it.

Item 1-3

The large scale recommendations in Appendix K represent an adequate and

reasonable approach to the problem of containing large volumes of recombinant
organisms. As currently written, the Pl-LS recommendations provide for

flexibility in approach while assuring the safety of workers and the community
and environmental protection. Addition of a statement to Appendix C-II, C-III

and C-IV permitting "some latitude in the application of Pl-LS requirements"
would empower the IBC to create a PO-LS class of requirements. The Pl-LS
recommendations should be the minimum requirements for handling large volumes

of recombinant organisms. While we agree that the IBCs should have the

flexibility necessary to carry out their responsibilities, we are opposed to

the IBC having so much flexibility that the Guidelines could be ignored
compl etely.

Accordingly, we urge the RAC to reject this proposed change. This

includes rejection of the change proposed in Item 1-2, since the current

wording in Appendix C-II, C-III and C-IV is adequate.

60 ORANCE STREET
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Item 1-4

To reiterate our position, we feel that the Pl-LS recommendations should
be the minimum requirements for handling large volumes of recombinant
organisms’! Thus, we oppose the modification proposed by NIH staff which
merely "recommends" Pl-LS containment for such applications. In addition, to

assure that host-vector systems which are exempt at the laboratory scale are

included in this section, the following modification of the Large Scale Review

Working Group's proposal is offered:

The Pl-LS level of physical containment is required for large-scale

research or production of viable organisms containing recombinant DNA

molecules for which PI containmment is required or recommended at the

laboratory scale. (See Appendix C).

Thank you for the opportunity to comment.

Sincerely yours.

/tb
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May 22, 1984

Dr. William J. Gartland, Jr.

Director, Office of Recombinant
DNA Activities

Building 31, 3B10
National Institutes of Health
Bethesda, Maryland 20205

RE: Federal Register Notice for June 1, 1984 RAC Meeting,

49 _F._R. 17672 (April 24, 1984)

Dear Dr. Gartland:

On behalf of Genex Corporation I would like to express our support for the
"Proposed Amendment of Procedures for Scale-Up of Organisms Listed in Appendix C"

contained in Section I of the Federal Register notice. We urge its acceptance
by the Recombinant DNA Advisory Committee (RAC) for the reasons outlined below.

The proposed modification of Appendix K-II-D to require that exhaust gases be

treated so as to "minimize" rather than "prevent" the release of viable organ-
isms is necessary in order to make the requirement realistic. Even HEPA filters,
which are specifically recommended in Appendix K-II-D, are rated as removing
only 99.97% of the particles larger than 0.2 microns. Thus, the term "prevent"
is too restrictive to be operationally useful.

Part 3 of the Proposed Amendment, which explicitly grants to the Institutional
Biosafety Committee (IBC) the right to exercise some latitude in the application
of Pl-LS containment requirements to organisms covered by Appendix C, is appro-
priate for several reasons. These organisms are exempt from the NIH Guidelines
at the laboratory level because they have been shown to present no significant
risk to health or the environment. Therefore, it would seem reasonable to allow
the IBC to relax certain aspects of the Pl-LS requirements after careful review
of the host-vector system, the large-scale process description, the equipment
to be utilized, and the emergency spill procedures. For example, in order to

accommodate process and equipment realities, it may in some instances be appro-
priate for the IBC to allow certain large-scale transfer or processing operations
involving viable organisms to be carried out without absolute containment. Pro-
viding that worker exposure and environmental losses are minimized, this type of

latitude should present no significant risk.

Granting the IBC authority and responsibility to decide on a case-by-case basis
the exact containment conditions for large-scale use of these exempt organisms
is in keeping with the increasing shift of oversight responsibility to the local

Genex Corporation • Science & Technology Center • 1 6020 Industrial Drive • Gaithersburg, Maryland 20877
(301) 258-0552 • Telex 908775
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Letter to Gartland
May 22, 1984

Page 2

level. Local oversight and decision-making authority is the most effective way
to ensure a full examination of the organism, the procedures and the equipment
followed by approval of a set of containment practices that appropriately re-
flect both process realities and the requirements for worker safety and environ-
mental protection.

The approval by the RAC of these modifications to the large-scale containment
Guidelines will be of benefit to the biotechnology industry and will help to
maintain the U.S. competitive edge in this area. Adherence to the current

Pl-LS containment conditions for processes using organisms covered under Appen-

dix C could make some of these processes impractical. The proposed modifications

will thus stimulate the industry while still providing adequate oversight and

protection of human health and the environment.

In summary, we strongly urge the approval of this Proposed Amendment by the

RAC.

Sincerely,

-dudi t h A. Hautala, Ph.D.

Director, Technology Assessment

Chairman, IBC

JAH/dh
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Bacteriology

Biochemistry

Food Research

May 22, 1984

Dr. William Gartland, Jr., Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland,

Please consider the following comments with regard to the report of the
Subcommittee on Investigations and Oversight of the Committee on Science and
Technology of the U.S. House of Representatives entitled "The Environmental
Implications of Genetic Engineering."

The report states that it is addressing "...the deliberate release of all

'genetically engineered' organisms and not just those created through recombinant
DNA techniques." The subcommittee apparently fails to realize that virtually
every crop and every animal produced agriculturally in the U.S. A. today has been
"genetically engineered" using one or more genetic techniques. Since the report
also recommends that "no deliberate release should be permitted by EPA, NIH, USDA
or any other federal agency until the potential environmental effects of the
particular release have been considered...", the USDA would be required to stop
virtually all food production in the U.S. A. immediately. This is clearly an
absurd situation. The scope of any regulation of this nature should be reduced
considerably. I recommend that only organisms produced by recombinant DNA tech-
niques be considered.

Next, from experience with EPA's attempt to regulate the release of microbial
pesticides, naturally occurring insect viruses specifically, I am aware of the
deficiencies within EPA to regulate the release of biological organisms. Quite
simply they lack sufficient expertise in this area and furthermore appear to be
unable to identify or utilize knowledgeable consultants to help them establish
appropriate tests and regulations. Because the majority of "deliberate releases"
will be agricultural in their orientation and since NIH currently has the expertise
in recombinant DNA risk evaluation, I feel that an interagency task force should
be established and maintained as an oversight committee. In this respect, I agree
with the subcommittee's recommendations. It should be possible to develop general
guidelines which can be modified with time and increased knowledge concerning
risks. With such guidelines in place, the panel would not need to evaluate every
proposal. Rather, many proposals which fall under specific guideline categories
could be evaluated by the institutional biosafety committees (IBCs) as is currently
the case with recombinant DNA experiments in the laboratory. If such flexibility
is not incorporated into the deliberate release program, the field testing of
varieties of agriculturally important organisms could be unnecessarily hampered
and become inordinately expensive.

UniversityofIdaho
College of Agriculture

Agricultural Experiment Station

Department of Bacteriology

& Biochemistry

Agricultural Science Room 115

Moscow, Idaho/83843
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The rush to curtail NIH's current practice of evaluating proposals appears
to be unnecessary. I would prefer to see a smooth continuum in the transfer of
responsibility from the NIH-RAC to the new interagency oversight committee. The
committee should be given sufficient time to develop guidelines for review of
proposals.

Recommendation six is apparently intended to increase an awareness of
environmental sciences in committee decisions but I suspect that in practice
such individuals would feel compromised to be "responsible" for overseeing
environmental decisions. Indeed it is the responsibility of every current
member to be cognizant of potential environmental or ecological problems and to
enlist the aid of qualified consultants where information is needed.

Recommendation seven to "review the activities of USDA in overseeing
biotechnology" is -unnecessary . The term biotechnology is much too broad here.
Clearly the USDA is meant to "oversee" certain aspects of agricultural biotech-
nology and should continue to do so. The continued deliberate release of
"genetically engineered" crop varieties is a necessity in modern agriculture in
the U.S.A.

Finally, I wish to make a comment concerning the decision of the director
of the grants program of the institute of environmental health sciences (NIH-

EHS) to discontinue institute support for assessing the safety of releasing
microorganisms into the environment (specifically viruses used as biological
pesticides) . NIH should fund projects concerning the relative safety $vith regard
to human health) of biologicals (particularly microbes) released into the environ-

ment and I believe that such projects should be funded through NIH-EHS when

appropriate. The current policy of NIH-EHS would imply that NIH has little

concern or little interest in safety considerations of environmentally released

organisms. I am sure this is not representative of NIH policy in general and I

would hope that NIH-EHS re-evaluate its interest in the effects of releasing

biologicals in the environment.

Lois K. Miller
Professor of Biochemistry

LKM/cb
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UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

Engineering Interdepartmental
Curricular Program FS-15

23 May 1984

Dr. William Gartland, Director
ORDA
Building 31 , Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Bill

,

On May 22, I received from your office a copy of the Federal

Register of April 24 requesting public comment on the recommendations
offered in the report "The Environmental Implications of Genetic
Engineering." The notice states that comments should be received
by May 29 in order to be considered by the RAC at its June 1 meeting.

It is impossible to provide meaningful comment and contribute
to a rational decision process when ORDA affords so little time for
participation to interested and knowledgeable persons on its mailing
list. This problem has occurred before, and I have complained about
it. Either the documents must be prepared and notice circulated
earlier or the item should be placed on a later RAC agenda so as to

afford sufficient time. It is not possible to order the report,
receive it, study it, and send in comments all in 7 days (especially
when one is located in a distant city and is doing other work as well)

I therefore urge that this matter be tabled by the RAC until its
next meeting and that notice go out in sufficient time to elicit
meaningful response.

Please send a copy of the report to me.

Philip L. Bereano
Associate Professor
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Corporate Quality Assurance

Abbott Laboratories —
Abbott Park

North Chicago, Illinois 60064, U.S.A.

May 23, 1984

Director, Office of Recombinant DNA Activities
Building 31 , Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Sir:

In response to the request In the Fed. Reg. Vol . 49, No. 80, Tuesday,
April 24, 1984, we would like to make the following comments on the
"Proposal to Amend Appendix G of the Guidelines, Physical Containment",
page 17675.

We feel the acceptance of these proposed amendments will serve to unify
the concepts of potential biohazards with regard to both recombinant and
nonrecombinant organisms. Since RDNA experimentation In many Instances
Involves the use of microorganisms, the proposed changes In the
terminology of containment levels will result In a consistency of
language which Is extremely Important.

It Is also Important to recognize that with the advent of new and more
efficient Host Vector systems and the exemption of certain recombinant
experiments from the guidelines (particular Section III-D) It may be

necessary to contain work with certain host or recombinant organisms
based not only on the potential hazard of recombinant procedure but also
on the biosafety (biohazard) level classification of the ultimate
recombinant organisms. Although PI (BL1) containment Is recommended for

exempt experiments listed In Appendix C In the present guidelines, there

are no recommendations with regard to containment of those exempt

experiments Involving organisms listed In Appendix A. There may be some

confusion as to the Interpretation of the guidelines with respect to the

containment levels recommended for these (Appendix A) exempt

experiments. Since some of these organisms fall Into Class II

("Biosafety In Microbiological and Biomedical Laboratories"), PI (BL1)

containment for these organisms Is not appropriate. We believe It would

be advisable, therefore, to recommend that appropriate biosafety levels

be considered for those recombinant procedures which are exempt for the

RDNA guidelines

.
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May 23, 1984
Director, Office of Recombinant DNA Activities
Page Two

We endorse the proposed amendments to Appendix G of the guidelines and
would propose that the following statement be added to Section III-D-4 In

order to emphasize the need for appropriate biosafety level containment
for exempt experiments:

Although these experiments are exempt under the guidelines, It Is

recommended that they be performed at the appropriate biosafety level

for the host or recombinant organism (for biosafety levels see

"Biosafety In Microbiological and Biomedical Laboratories").

Sincerely,

^ John H. Keene, Dr. P.H.

Corporate Biohazard Control Officer

CSW/JHK/pc
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g ABBOTT

Corporate Quality Assurance

Abbott Laboratories

Abbott Park

North Chicago, Illinois 60064, U.S.A.

May 23, 1984

Director, Office of Recombinant DNA Activities
Building 31 , Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Sir:

In response to the request In the Fed. Reg. Vol 49, No. 80, we would like

to make the following comments concerning the proposed changes In the

Recombinant DNA Guidelines regarding the "Proposed Amendment of

Procedures for Scale-Up of Organisms Listed In Appendix C," page 17672.

The risk assessments have been done with the exempt organisms for which

the proposed amendments apply. There Is no evidence we are aware of to

Indicate that there Is any Increased risk to personnel or public health

by experimentation with these organisms at low volumes and no reason that

the production of large volumes will lead to any greater risk to

personnel or the environment.

As a Health Care Company, Abbott Laboratories Is committed to Improved

health care world wide, and believe that It Is Imperative that reasonable

guidelines for the large scale production of RDNA organisms at the Pl-LS

level be available.

We believe that the proposed amendments are well conceived and recommend

their acceptance by NIH for Incorporation Into the guidelines. We

suggest, however, that the placement of the paragraph under modifi-

cation #3 found on page 17672 be reconsidered. Adding the proposed

paragraph after the second paragraph would, In effect, place this para-

graph dealing with large-scale fermentation experiments under the

exemption experiments. Since large scale experiments are not exempted

but rather are listed as exceptions to the exemptions, we recommend the

proposed paragraph be added to the third paragraph under the Exceptions

section of Appendix C — 1 1 ,
Appendix C-III and Appendix C-IV.

We appreciate the opportunity to comment on these proposed amendments to

the Guidelines.

Sincerely,

John H. Keene, Dr. P.H.

Corporate Biohazard Control Officer
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Baylor College of Medicine
DEPARTMENT OF VIROLOGY AND EPIDEMIOLOGY
Division of Biochemical Virology* 713 790-4507

Texas Medical Center
Houston, Texas 77030

May 25, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

The following comments are submitted in response to the recommendations
listed in the report, "The Environmental Implications of Genetic Engineering,"
published in the Federal Register, Vol. 49, No. 80, Tuesday, April 24, 1984:

(1) There appears to be no need for EPA to "extend its authority to

include all deliberately released organisms not specifically identified
as part of the legal obligation of another agency." For example, the NIH
guidelines on recombinant DNA research list procedures for dealing with
deliberate release (Section III-A, June, 1983) and describe approved
experiments in this category (Appendices D and L) . It is felt that USDA
and FDA, for example, also have regulations pertaining to deliberate release
of organisms.

(2) If there are specific projects not covered by guidelines of
existing agencies, then the proposed "interagency task force" could make
recommendations to the appropriate agency which has authority for approval
or disapproval of proposed projects. Procedures for consideration of
comments already exist; for example, see Paragraph III-A of "Guidelines
for Research Involving Recombinant DNA Molecules." Agencies such as

NIH and USDA have adequate expertise for dealing with questions related
to deliberate release into the environment of organisms.

(3) Deliberate releases should be the decisions of the appropriate
agency, under its own procedures. The interagency task force could make
recommendations based on its own uniform guidelines. For example, for
recombinant DNA molecules, NIH could notify the interagency task force
of proposed research and request comments during the 30-day period of

publication in the Federal Register. Incidentally, there exists now a

Federal Interagency Advisory Committee on Recombinant DNA Research (see
Appendix J)

.
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Director, Office of Recombinant DNA Activities
May 25, 1984
Page 2

There is an urgent need to circumscribe and define the mission.
Recommendation No. 3 is too broad, particularly in the context of including
all forms of genetically engineered organisms created by any and all tech-
niques, including protoplast fusion, chemical mutation, and other procedures."
Aside from expense, all inclusive regulations would require countless hours
of time on the parts of review bodies (possibly on national, state, and
local levels) and stifle technology and the advancement of knowledge.
Review would depend upon a quantitative or semiquantitative estimate of
risk/benefit in many situations where risk/benefit cannot be estimated.
There should be a clear statement excluding from consideration by any
panel of release of organisms where the ability to predict accurately
the specific effects is not only extremely difficult but, in fact,
impossible.

(4) It seems appropriate for the task force to first establish the
need for oversight of research scale releases. Such oversight might be
found unnecessary. There appears to be no need for EPA to extend its
authority with additional regulations.

(5) For recombinant DNA research, NIH has been the appropriate agency
for approving proposals for deliberate release from commercial biotech-
nology companies. There appears to be no need for changing this practice.

(6) The composition of RAC has not deliberately excluded individuals
specifically trained in ecology and the environmental sciences. There

appears to be sufficient expertise to consider environmental questions.

Therefore, the present procedures (see Section IV-C-2) for choosing members

appear to be satisfactory and do not need change.

It is felt that the federal government regulates enough activities,

including those in the biological sciences. Further regulation would

extend to trivial applications and tend to inhibit, rather than to foster,

original scientific research. This would impede development of useful

knowledge and delay or prevent benefits to mankind.

Sincerely yours

Saul Kit, Ph. D., Professor and Head

YM»vv
Malon Kit, M. D.

,
Assistant Professor

David Trkula, Ph. D.
,
Assistant Professor

DIVISION OF BIOCHEMICAL VIROLOGY

SK, MK, DT: gb
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THE SECRETARY OF HEALTH AND HUMAN SERVICES
WASHINGTON. O C 20201

MV 25 1964

The Honorable Albert Gore, Jr.
Chairman, Subcommittee on

Investigations and Oversight
Committee on Science and Technology
House of Representatives
Washington, D. C. 20515

Dear Mr. Gore:

Thank you for your letter enclosing a copy of the February
1984 staff report "The Environmental Implications of Genetic
Engineering," printed by the Committee on Science and
Technology. The fact that you acknowledged "the invaluable
role played by the NIH Recombinant DNA Advisory Committee (RAC)
in assuring public safety, together with research progress in
genetic engineering" is greatly appreciated.

As you know, in February, the RAC discussed four questions
regarding its role. These questions were stimulated by the
same concern that led to your report: releases into the environ-
ment of genetically engineered organisms. A Working Group of
the RAC is now looking into this and other issues and will
report back to the full committee at its next meeting on June 1.
We have asked that Working Group also to consider carefully your
February 1984 staff report in its deliberations. Although the
report was distributed at the last RAC meeting, there was not
adequate time for study and discussion. In addition, NIH will
publish the recommendations of your staff report in the Federal
Register for public comment.

Until the RAC has had a full discussion of your report, and
until we have had a chance to analyze both the RAC recommenda-
tions and comments from the public, we shall reserve the right
to respond to the recommendations made in your staff report.
Moreover, as you know, NIH is reviewing its future role in
regard to non-NIH-funded projects, including those of commercial
firms. With these points in mind, we would like to respond to
the questions posed in your letter:

1. The Department intends to continue to make decisions
concerning field tests ("releases into the environment")
of genetically modified organisms for NIH-funded
research

.
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Hon. Margaret M. Heckler
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(3) What Is HHS's projection for FY '84 and FY '85 for the number of appli-
cations It anticipates receiving for field scale releases? For commer-
cial releases?

(4) To the extent HHS Intends to review applications for field scale re-
lease or release Into the environment for commercial purposes, has HHS
or NIH conducted an analysis or developed a strategic plan for the
Implementation of Its program? Has HHS or NIH developed a budget and
workload analysis to Implement its program? (If so, I would appreciate
receiving a copy of these documents).

(5) How does HHS think that the talent and expertise in genetic engineering
available on the RAC can best be utilized to assure that research
progress and commercialization of biotechnology proceed in a timely
fashion, while providing for appropriate review to insure public health

and safety? Is additional legislation necessary for this purpose?

I appreciate your attention to this request. If you have any questions,

please contact Robert B. Nicholas, Staff Director/Counsel, or Dr. Morris Levin,

LEGIS fellow, of the Investigations and Oversight Subcommittee staff at

226-3636.

Subcommittee on Investigations

and Oversight

AG/Ntk
Enclosure

cc: James B. Wyngaarden, Director

National Institutes of Health

9000 Rockv i I le Pike

Bethesda, Maryland 20205
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H FUQUA (Fla I.
Chtlrmm

U.S. HOUSE OF REPRESENTATIVES

COMMITTEE ON SCIENCE AND TECHNOLOGY
SUITE 2321 RAYBURN HOUSE OFFICE BUILDING

WASHINGTON. D C. 20515

(202) 225-6371

March 9, 1984

Hon. Margaret M. Heckler
Secretary, Department of Health

and Human Services
200 Independence Avenue, SW

Washington, D.C. 20201

Dear Madame Secretary:

I am enclosing a copy of a report entitled, "The Environmental Implications
of Genetic Engineering," which was recently printed by the Committee on Science
and Technology. Generally, the report addresses questions concerning releases
Into the environment of genetically engineered organisms.

While acknowledging the Invaluable role played by the NIH Recombinant DNA
Advisory Committee (RAC) In assuring public safety, together with research
progress In genetic engineering, the report raises questions about the appro-
priate role for NIH In assessing the release of genetically engineered or-
ganisms Into the environment for field scale testing and for commercial pur-
poses. The report contains several recommendations relevant to the activities
of your agency. I would appreciate your response to the report generally, and
to the specific recommendations addressed to your agency. Additionally, I

would appreciate answers to the following questions:

(1) The RAC has recently made several decisions concerning releases into
the environment of genetically engineered organisms. Does HHS Intend
to continue this practice for NIH funded research? For non-NIH funded
research? For releases for field scale tests? For releases for com-
mercial purpose?

(2) To the extent that NIH intends to review applications for release Into
the environment of genetically engineered organisms for commercial pui

—

poses, does HHS Del leve that NIH has sufficient (a) legal authority to
require submission of applications for all potential releases, and to
obtain or acquire Information necessary for decision making; (b) admin-
istrative procedures to protect the rights of the public and the appli-
cant; and (c) personnel and procedures to adequately evaluate on a

timely basis significant numbers of applications?
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Page Two The Honorable Albert Gore, Jr.

2. We believe NIH has sufficient legal authority to require
submissions for NIH-funded research, and to obtain or
acquire information necessary for decisionmaking. We
also believe it has administrative procedures to protect
the rights of the public and the applicant as well as
personnel and procedures to adequately evaluate the
applications on a timely basis.

3. We have no way of projecting the number of applications
anticipated for field scale releases. To date, the RAC
has reviewed three noncommercial and three commercial
applications. We anticipate that two of the commercial
applications will be reviewed at the June 1 RAC meeting.

4. We have not developed a strategic plan for the imple-
mentation of a program to evaluate commercial field
scale release applications, nor have we developed a
budget or workload analysis for such a program.

5. We believe that the RAC has access to the talent and
expertise in genetic engineering needed to assure that
research progress and commercialization of biotechnology
proceed in a timely fashion, while providing for appro-
priate review to ensure public health and safety.

Please be assured that our staff has been and continues to
be in frequent contact with staffs of other agencies, including
the Environmental Protection Agency (EPA) and the Department of
Agriculture (USDA) , both in individual discussions and through
the Interagency Risk Management Council. Release into the
environment of genetically engineered organisms is a challenging
and important subject. Our scientists and program officials are
devoting much time and effort to considering the proper role of

NIH in relation to EPA and USDA in future oversight of this
matter

.

Sincerely,
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0AVI0 8 JEFFERY
Minority Suff Director

William J. Gartland, Jr., PhD.
Executive Secretary
Recombinant Advisory Committee
National Institutes of Health
Building 31, Room 3B10
Bethesda, Maryland 20205

Dear Dr. Gartland:

I would appreciate it if you would distribute the
enclosed material to the members of the RAC at the June 1st
meeting.

Several of the enclosed letters are direct replies to
material you have previously distributed to the RAC, while
the others are of relevance or interest.

I would like to draw your attention to the letter to
Dr. Keyworth, which highlights Congressional interest in see-
ing that an appropriate route for the review of the products
of biotechnology is quickly developed, and to Congressman
Gore's request to the American Society for Microbiology to
hold a scientific meeting on questions relating to release
into the environment. A reply to Dr. Brill's letter to me,
which you have distributed to the RAC, is being prepared and
will be sent to you shortly.

I appreciate your cooperation.

SincereLy, .

Robert B. Nicholas
Chief Counsel/Staff Director
Subcommittee on

Investigations and Oversight

Enclosures

[693 ]



Congress of tfje Hmteb States

j§ouse of &epre£entattoeS

(GSatftjfngfam, Ji.C. 20515

May 24, 1984

Hon. George A. Keywor+h, I I

Science Advisor to the President
Office of Science and Technology Policy
Executive Office Building
Washington, D.C. 20506

Dear Dr. Keyworth:

We are writing to you In your capacity as Chairman of the Cabinet Council
Working Group on Biotechnology to request a copy of the work group’s charter
and a time table for Its del Iterations.

We have been concerned for some time about the need to develop a suitable
regulatory path for the products of biotechnology. We believe that existing
legislation Is probably adequate to provide for appropriate federal review of

both research and commercialization of biotechnology. What we believe Is

necessary, however. Is for the Executive Office to create a mechanism to
quickly sort out any potentially conflicting Jurisdictional Issues concerning
the regulation of biotechnology and to set In place a road map which would
guide Industry and assure the public that there will be appropriate review of
any health, environmental, and safety questions. Additionally, there needs to
be some mechanism to ensure the best use of the limited federal expertise In

biotechnology.

We believe that the establishment of the Working Group could be a constructive
step toward these goals. We are concerned that the group will not move quick-
ly, and there are Indications that this may have already resulted In delay In

resolution of some of these Issues. The substantial groundwork that began at
EPA, shortly after EPA asserted Its Jurisdiction unaer the Toxic Substances
Control Act In testimony (with 0MB clearance) before two Subcommittees of the
Committee on Science and Technology last June, appears to have slowed down
cons I derab

I
y.

The need for rapid clarification of the regulatory picture Is documented In the
recently released Office of Technology Assessment Report, entitled, ’’Commercial
Biotechnology: An International Analysis,” and reinforced last week by Judge
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Hon. George A. Keyworth, 1

1

May 24, 1984
Page Two

Sirica's decision In Egundatlon jQJQ Economic Trends Heckler. (D.D.C., C.A.
No. 83-2714; Mejnpra n dum and Ql4sl, May 16, 1984 (Sirica, J. )

.

We appreciate the problems In coordinating the activities of these agencies and
look forward to working with you. We would appreciate a reply to this letter
by June 7, 1984. If you have any questions, you should contact Robert B.
Nicholas, Chief Counsel/Staff Director of the Science and Technology Committee
Investigations and Oversight Subcommittee, at 226-3636.

Sincerely

JOHN D. DINGELL, Chairman
Committee on Energy

and Commerce
Subcommittee on Health

and the Environment

Research and Foreign Agriculture and Oversight
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Harvey S. Price

Executive Director

May 30, 1984

Dr. William J. Gartland, Jr.

Director, Office of Recombinant
DNA Activities

Building 31 ,
3B10

National Institutes of Health
Bethesda

,
MD 20205

Re: Federal Register notice for June 1 RAC meeting,
49 F.R. 17672, 17682 (April 24, 1984)

Dear Dr. Gartland:

The comments below are submitted on behalf of the Industrial Biotech-
nology Association, a trade association representing many of the leading
companies engaged in commercial biotechnology activities. A current
membership list is attached.

The National Institutes of Health Recombinant DNA committee has
solicited comments on the report "The Environmental Implications of

Genetic Engineering" which was prepared by the Subcommittee on Investi-
gations and Oversight of the Committee on Science and Technology of the

U.S. House of Representatives. The issues raised in that report as they
relate to the role of NIH-RAC are not dissimilar to those raised by Dr.

Bernard Talbot, Deputy Director, National Institute for Allergy and Infec-
tious Diseases at the last RAC meeting. IBA filed extensive comments at

the time of that previous meeting and our views regarding the present and
future roles of RAC have not changed substantially during this interim
period.

RAC is planning to consider at the June 1 meeting a proposal to

change some procedures for the Scale-Up of Organisms (Appendix K of the

Guidelines). In particular, proposal 1-3 would provide a degree of lati-

tude in the application of Pl-LS following IBC review of appropriate data
for a particular host-vector system. RAC has traditionally provided
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Dr. William J. Gartland, Jr.

National Institutes of Health
May 30, 1984

Page Two

local IBCs with an increasing degree of flexibility in looking at data
and making decisions relative to an institution's plans to conduct
research. This proposal continues in that same vein and covers the scale
up of only those experiments that are exempt from the guidelines at small
scale. Scaling up of such experiments would not be expected to pose
health or environmental risks.

It is only those experiments that might have commercial potential
that are likely to be scaled up. In these cases the host-vector system
is well characterized as opposed to those in the research phase. IBC

review of a process involving a specific host-vector system will also

include occupational and environmental exposures which will be based on

facility and equipment design, containment features, as well as other

manufacturing procedures.

This proposal would permit a case by case evaluation of large scale

fermentation experiments and should not be construed as establishing a

new class of lesser requirements. It would permit some flexibility

within Pl-LS which is in keeping the RAC's concept of physical and

biological containment. We support this type of approach to increased

flexibility in the guidelines and appreciate the opportunity to offer

these comments.

Sincerely

,
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Genentech, Inc. (Genentech) hereby submits comments on the

recommendations of the report "The Environmental Implications of

Genetic Engineering prepared by the staff of the Subcommittee

on Investigations and Oversight of the Committee on Science and

Technology of the United States House of Representatives (the

Gore Report) The recommendations were published in the Federal

Register on April 24, 1984 (49 Fed. Reg. 17682).

I. INTRODUCTION

A . Genentech, Inc.

Genentech is a biotechnology company, principally concerned

with the manufacture of human and animal pharmaceutical pro-

ducts. It has genetically engineered several important products

for medical and veterinary use: TPA, a substance that dissolves

blood clots which cause heart attacks; gamma interferon, an

anti-cancer and anti-viral agent; bovine interferon, an anti-

viral and immunomodulat ing agent; human insulin; human growth

hormone; and most recently, Factor VIII, an essential blood

clotting factor missing in hemophiliacs. Genentech has no plans

to release organisms deliberately into the environment.

B . Background of Industry

Industrial applications of genetic engineering clearly have

great potential to benefit mankind; it is reasonable to expect
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that the fruits of genetic engineering, even in the short term,

will improve the diagnosis and treatment of many diseases,

positively affect the environment, and improve the world's food

supply. Genetic engineering may be used not only as a substi-

tute for conventional methods of manufacture, but also may be

used to produce unprecedented amounts of scarce or previously

unavailable biological compounds. The vast majority of genetic

engineering activity occurs in specialized facilities utilizing

a closed fermentation manufacturing process.

The industry, roughly divided between small firms and

longer established, more diversified large firms, now stands at

a significant point in its development. The present time is

particularly important for the small firms, which face a criti-

cal financial crossroad during the next two to four years unless

they are able to market their products. Financed largely through

venture capital investments, public offerings, limited partner-

ships and equity investments from large firms, no small firm yet

has obtained income from product sales equaling even 5% of its

total revenues. Unfortunately, unlike the larger companies, the

small firms have no alternate sources of self-sustaining income.

Small firms like Genentech, therefore, are totally depen-

dent on the product development process. The expense and

complexity of product development in this industry, however, is

staggering. Human insulin, the only approved recombinant DNA

product
,
required over 5 years to reach the market after it had
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been successfully cloned. Plant costs exceeded $70 million and

other expenses were well into the tens of millions of dollars.

It took over 1,000 man years to bring the product through the

various stages of development, starting with fermentation scale-

up and purification, through animal testing and human testing,

and, finally reaching FDA marketing approval. Over 5% of

Genentech's employees are working full time to make sure that

the company satisfies all the relevant requirements of the

product approval process.

Another threat to the small firms — a threat common to the

entire genetic engineering industry --is the keen international

competition. The United States is currently the world leader,

but our competitive advantage is fragile and diminishing. Japan

is closing the gap at an alarming rate and is expected to catch

us within two years. The Japanese government, as well as those

of other major competitors like Britain and West Germany, have

targeted biotechnology as a key technology of the future and

have made serious commitments to furthering its development.

The European countries have a distinct advantage over companies

in the United States because they are not subject to product

approval regulation which is as strict as that in this country.

Any delays to market entry in the United States will have

direct repercussions on international competition. Furthermore,

if the regulatory costs and delays associated with marketing

products in the United States become prohibitive, domestic firms

may be forced to export technology in order to survive.
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II. GENENTECH t

S position on the first recommendation

A. Statement of Disagreement

Genentech takes exception to the first of the recom-

mendations listed in the Gore Report. This recommendation

declares that "EPA should proceed with its stated intention to

extend its authority to include all deliberately released

organisms not specifically identified as part of the legal

obligation of another agency." In so recommending, the report

relies upon EPA's conclusion that EPA possesses the necessary

statutory authority under the Toxic Substances Control Act

(TSCA) . Genentech disputes EPA's conclusion. Moreover,

Genentech believes that even if TSCA did provide authority, it

would be counter to the public interest to permit EPA to assume

the scope of regulatory authority it seeks to exercise under

TSCA.

Genentech questions whether intentional release of

genetically engineered living organisms involves any "chemical

substance" as defined by TSCA. Both microorganisms and

deoxyribonucleic acid (DNA) should be considered beyond the

purview of the statute.

Regulating deliberate release under TSCA has potential to

cause more harm than good for society. Ignoring the distinction

between accidental and deliberate release by the Gore Report,

EPA would assert jurisdiction over the altered microorganisms
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utilized in the closed fermentation process. EPA would assert

such authority despite the lack of scientific or regulatory

necessity

.

To permit EPA to assume this scope of regulatory authority

would subject the genetic engineering industry unnecessarily to

unpredictable, overlapping, and possibly contradictory regula-

tion. In turn, long-range planning difficulties would multiply,

and the cost and delay for marketing products of genetic

engineering would increase. Consequently, many of the small

genetic engineering firms would fail, and the United States

could have difficulty maintaining its competitive position in

genetic engineering. These consequences appear particularly

pointless in the context of firms, such as Genentech, which do

not have plans to release deliberately any genetically engi-

neered organisms.

If EPA nevertheless utilizes TSCA as its regulatory tool,

published rules should clarify that the manufacturing process of

the products specifically excluded from TSCA, as well as the

products themselves, are beyond the purview of the statute.

Otherwise, the federal government should work with industry,

public interest groups, and the scientific community towards

development of a rational scheme to promote its regulatory goals

while preserving the United States international competitive

position and the viability of the smaller genetic engineering

firms

.
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B. EPA Documents Indicate That If the Agency-
Exercises Authority Under TSCA as to Deliberate
Release of Genetically Engineered Organisms,
It Will Seek Authority Over the Entire Genetic
Engineering Industry

EPA interprets TSCA as providing it with comprehensive

regulatory control over genetic engineering. If EPA assumes

jurisdiction over DNA and microorganisms in order to regulate

deliberate release of organisms into the environment, EPA

apparently also would seek authority over far more. It would

assert authority over the genetically altered DNA 1/ and

microorganisms 2/ utilized in the manufacturing process of all

genetically engineered products and over the companies which

produce the new forms of DNA. 3 /

It appears that EPA wants to regulate the genetic engi-

neering manufacturing process, even when used to manufacture

1/ See letter from Marcia Williams, Acting Director, Office
of Toxic Substances to Warren J. Lyman of Arthur D. Little,
Inc., at 2 (hereinafter referred to as Lyman Letter). See
also statement of Don R. Clay, Acting Administrator,
Office of Pesticide and Toxic Substances, Before the Sub-
committee on Science, Research and Technology and Subcom-
mittee on Investigations and Oversight, Committee on
Science and Technology, House of Representatives (June 22,
1983) at 9 (hereinafter referred to as Clay Statement).

2/ See Regulation of Genetically Engineered Substances Under
TSCA, Chemical Control Division, Office of Toxic Sub-
stances, Office of Pesticides and Toxic Substances, United
States Environmental Protection Agency, Washington, D.C.,
March 19, 1983, at 16 (hereinafter referred to as EPA
Position Paper)

.

3 / Lyman Letter at 2.
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a product unquestionably beyond its jurisdiction. For example,

although drugs and pesticides are absolutely and specifically

excluded from TSCA's definition of "chemical substances," 4/

EPA nonetheless has asserted that "a microbe that is genetically

engineered to produce a drug or pesticide may be subject to

regulation under TSCA." 5/

C. Why EPA Should Not Exercise the Scope of
Authority It Seeks

1 . The Scope Is Beyond That Granted by TSCA

A significant flaw in EPA's analysis of the scope of its

authority is its claim of authority over the closed fermentation

process. Testing authority and restrictive authority clearly

apply to the product being manufactured and not to substances

that are part of the process. The Administrator is empowered to

require testing only for products that, once manufactured, may

present an unreasonable risk, 67 not for components of the

process itself.

The legislative history of TSCA, moreover, specifically

precludes EPA jurisdiction over the process components of

4/ 15 U.S.C. §§ 2602 (B ) (vi ) and (ii), respectively.

5/ EPA Position Paper at 23. In the context of^the paper, it

is clear that "may be subject" means "can be" and not

"might be."

6/ 15 U.S.C. § 2603.
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drugs. To the extent that either recombinant DNA or micro-

oganisms are used as "precursors, intermediates, and catalysts

intended for use in the production of drugs" or "for drug

research and development," under the terms of TSCA, these

materials are to be regulated by the Food and Drug Adminis-

tration. 7/

EPA also seeks excessive authority through its expansive

interpretation of the term "new chemical substance.” EPA has

asserted premarketing notification authority, available only for

new chemical substances, over pre-existing polypeptides; thus,

apparently, it would characterize as "new" even traditional,

existing products, whenever those products have been produced

through the genetic engineering process. This assertion of

authority, however, is suspect since TSCA defines "new chemical

substance" as "any chemical substance which is not included in

the chemical substance list compiled and published under [the

provision for reporting and retention of information]." 8/

Presumably, many products of Genentech and similar companies

7/ See H.R. No. 94-1341 at 11; 15 U.S.C. § 2602 ( 1 ) (B ) (vi )

.

8/ See 15 U.S.C. § 2602(9). The reporting provision is 15
U.S.C. § 2607(b). EPA might argue that this characteriza-
tion is no different than FDA’s characterization of all
genetically engineered pharmaceuticals as "new drugs."
There, however, "new" is defined by lack of established
safety and efficacy and not by absence from a specified
inventory. See 21 U.S.C. § 321(p).
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will be produced precisely because they are on this list and in

demand; such products should not be classified as "new", and

thus TSCA should not apply.

2. The Scope of Authority That EPA Desires Would
Provide Virtually No Benefit

In the context of accidental release of altered genetic

material during the manufacture of genetically engineered pro-

ducts, regulation by EPA would provide no benefit because there

is minimal danger against which this additional authority could

protect. Moreover, the current recombinant DNA regulatory pro-

gram and existing state statutory and regulatory systems suffice

to protect against and minimize any such accidental release.

Mass escape of altered microorganisms is severely re-

stricted by the closed fermentation manufacturing process

utilized in genetic engineering. Because of the biological

containment features of the organisms that might escape, these

altered microbes are at a severe disadvantage over naturally

occurring wild type strains.

Moreover, even if some concern justifiably exists, the

current regulatory program provides adequate protection against

accidental escape. EPA, however, would claim authority on the

basis of three alleged gaps in the regulatory structure: (1)

The Guidelines are not applicable to industry. They were not

designed with industry in mind, and there are no sanctions
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available against industry; therefore, industry will fail to

comply. 9/ (2) The currrent regulatory structure lacks environ-

mental expertise. (3) It lacks control over the manufacturing

process or the product prior to marketing.

As we demonstrate below, the criticisms leveled at the

current scheme's ability to regulate the fermentation process,

however, are unpersuasive.

a . The Guidelines Are Applicable to Industry

EPA's claim that insufficient regulatory safeguards exist

to cover genetic engineering in an industrial context is

incorrect. The NIH Guidelines for Research Involving Recombi-

nant DNA Molecules K)/ contain provisions specifically applic-

able to industrial techniques and potential industrial abuses.

For example, an appendix in the Guidelines is dedicated to

physical containment of large-scale (greater than 10 liters

9/ EPA is concerned that large-scale production by inexperi-
enced companies will increase the "risk of accidents or
mistakes that could lead to inadvertent release of genomes
and exposure of workers, consumers, the public and the
environment" EPA Position Paper at 10. It is particularly
concerned because it believes that genetic engineering
firms "do not have the experience of established drug
companies in the use of containment procedures." Id. at
11 .

10/ These guidelines were first developed in 1976 (41 Fed.
Reg. 27902), and have undergone several revisions. The
latest revision was published on June 1, 1983 (43 Fed. Reg
24556). [hereinafter referred to as the Guidelines]
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of culture) uses of organisms containing recombinant DNA mole-

cules. ]JL/ Also, Institutional Biosafety Committees (IBCs)

are specifically mandated to determine appropriate containment

levels for each situation. 12/ Additionally, the Guidelines

prohibit, without the express prior approval by NIH and an IBC,

following a Recombinant DNA Advisory Committee (RAC) review,

formation of DNA with genes for the biosynthesis of toxic mole-

cules or introduction of new antibiotic resistant genes. 13/

Moreover, industry does voluntarily comply with the Guide-

lines. Convincing reasons exist for voluntary industrial

compliance. The Guidelines are founded on scientific risk

assessment and subjected to review and change based on expert

evaluation that has demonstrated consistent sound judgment.

Industry would discourage the possibility of stricter, anti-

industrial and ill-founded regulation and, therefore, has

significant incentive to continue to comply with the existing

scheme. Additionally, industry executives are aware that a

shift in public acceptance might result not only in increased

regulation but also in sudden death for the infant industry.

11/ 48 Fed. Reg. at

12/ Id. at 24559

.

13/ Id. at 24557--58.
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Furthermore, they fully expect approval of their products to be

tied to compliance with the Guidelines.

The realities of tort law also operate to help ensure

voluntary compliance. If a genetic engineering company failed

to follow the Guidelines and caused any injury, it would be

subject to liability for negligence; courts would find the

company culpable after accepting that the Guidelines state the

required standard of care. 14/ Indeed, two recent cases sug-

gest that companies not only will comply themselves but also

will monitor other companies within the industry. _15/ In those

cases, the court ruled that when a defendant manufacture had a

substantial market share, and nobody could prove which of

several manufacturers actually caused the damage, the court

could apportion liability among the defendants on the basis of

each company's market share. 167 This approach is currently

14/ See Karney
,
Regulation of Genetic Engineering: Less

Concern About Frankenstein but Time for Action on
Commercial Production, 12 U. Tol. L. Rev. 815, 853-55
(1981)

.

15/ See Sindell v. Abbott Laboratories, 26 Cal. 3d 588, 607
P . 2d 924, 163 Cal. Rptr. 132 (1980); Abel v. Eli Lilly &

Co., Civ. No. 64712 (Mich. Sup. Ct . Feb. 6, 1984). This
approach is referred to as enterprise liability.

16/ Although that case involved manufacturers of DES, the
courts would likely extend the theory to genetic engi-
neering .
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being advocated for genetic engineering by Representative James

Florio. 17 /

Another tort theory might also be applied -- liability

without fault. 18 / Legislatures as well as the courts might

impose this doctrine; as early as 1977, a United States Senator

had proposed legislation requiring strict liability for recombi-

nant DNA activity. 19/ Such a bill was again introduced in

November of 1983. 20/

b. The Current Regulatory Structure Insures
Adequate Environmental Expertise

EPA's next concern -- that the current regulatory scheme

does not contemplate adequate evaluation of environmental issues

-- is also of doubtful validity, given changes in the

17 / H.R. 4303, 98th Cong., 1st Sess.

18 / This doctrine is commonly referred to as strict liability.
It generally applies only to abnormally hazardous activi-
ties. See W. Prosser, Handbook of the Law of Torts 505
(4th Ed. 1971). Despite the predominant viewpoint that the
fermentation process is not abnormally dangerous, any
serious, widespread injury might demand the opposite con-
clusion. Alternatively, a court might find that reserach
or production that complies with the Guidelines is not an
abnormally dangerous activity, but that otherwise it is.

19 / This bill was introduced by Senator Dale Bumpers. See
Swazey, Sorenson and Wong, Risks and Benefits, Right and
Responsibilities: A History of the Recombinant DNA
Controversy

,
51 S. Cal. L. Rev. 1019, 1068 (1978).

20/ See H.R. 4303, 98th Cong., 1st Sess. (introduced by Rep.
Florio and co-sponsored by Rep. Eckart). This bill
combines enterprise liability with strict liability.
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composition of the very bodies charged with monitoring genetic

engineering. The RAC, for example, must now draw at least 6 of

its 25 members from persons "knowledgeable in applicable law,

standards of professional conduct and practice, public atti-

tudes, the environment, public health, occupation health or

related fields." 2J./ Currently, nine RAC members are from

these areas. 22/ We understand that additional environmental

expertise on the RAC derives from inclusion of a plant patholo-

gist and terrestrial ecologist. Further, the Guidelines require

Institutional Biosafety Committees (IBC's) and state that all

IBC ' s must be composed of "members so selected that they collec-

tively have . . . the capability to assess the safety of recom-

binant DNA research experiments and any potential risk to public

health or the environment." 23 /

By asserting that current environmental oversight is in-

sufficient, EPA is overlooking the fact that it can itself

participate directly in decisionmaking relevant to genetic

engineering. First, EPA is a member agency of the Federal

Interagency Committee on Recombinant DNA Research and a

21 / 48 Fed. Reg. at 24562 (emphasis added).

22 / OTA Report II at 550 n.l.

23 / 48 Fed. Reg, at 24560. There must be at least two
members not affiliated with the institution who represent
the interest of the surrounding community with respect to
health and the environment

.
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non-voting member of the RAC. In addition, before the Director

of NIH may execute any major action, the Director must provide

an opportunity for federal agency -- and hence, EPA -- com-

ment . 24/

c. The Current Regulatory Scheme Permits
Adequate Review Of the Manufacturing
Process

EPA's final concern is that present regulatory authority

does not permit review of chemical substances prior to their

manufacture, nor for control over the manufacturing process

itself. This concern, considering the overall regulatory

scheme, also is not well-founded. Several statutes and sets of

regulations already permit significant federal intervention

prior to and during the manufacturing process.

The Occupational Safety and Health Act grants authority to

promulgate safety and health standards for workers. 25/ For

"toxic materials or harmful physicial agents" the statute

mandates that OSHA "set the standard which most adequately

24/ Id

.

at 24561-62. Included in the definition of "major
action" is any change in containment levels, assignment of

containment levels for situations where none had been
previously decided, amending the list of DNA molecules
exempted from the Guidelines, and permitting any experi-
ments that normally require RAC review and NIH and IBC

approval before they may be initiated.

25/ 29 U.S.C. § 651 et seq (1970).
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assures . . . that no employee will suffer material impairment

of health or functional capacity even if such employee has

regular exposure to the hazard dealt with by such standard for

the period of his working life." 2_6 / It is difficult to

imagine a scenario in which the health and safety of the immedi-

ately proximate workers operating a closed fermentation process

is assured, yet the environment or the health of society at

large is endangered.

There exist additional controls over the manufacture of

genetically engineered pharmaceuticals, which are subject to

regulation both as "drugs" and as "biologies."

(1) Section 361 of the Public Health Service
Act authorizes the creation and
enforcement of such regulations as "are
necessary to prevent the introduction,
transmission, or spread of communicable
diseases . . .

." 2_7/ The courts have

26 / Id

.

at 655(b)(5). Note that this provision arguably
would not apply to microorganisms (although OSHA clearly
believes that it does. See 29 C.F.R. § 1910.20 (11)).
However, if the TSCA phrase "toxic substances" includes DNA
or microorganism OSHA's "toxic materials or harmful
physicial agents" certainly would as well. Also note that
a recent Supreme Court case, Industrial Union Dept

.

AFL-CIO v. Am. Petroleum Inst. , 100 S . Ct . 2844 (1980)
permits promulgation of standards only when "reasonably
necessary to remedy a significant risk of health
impairment." However, significant risk appears to be a
less stringent requirement than that found in TSCA --

unreasonable risk.

27 / 42 U.S.C. § 264 et seq . "For purposes of carrying out
and enforcing these [regulations] the Surgeon General may
provide for such . . . measures, as in his judgment may be
necessary." Id

.
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interpreted this section extremely
broadly and neither they, a Senate
Subcommittee, nor an inter-agency
committee organized by the Secretary of
HEW found any legal difficulties in
applying the section to recombinant
DNA . 28/

(2) The Food and Drug Administration has
promulgated standards for both personnel
and physical establishments dealing with
biologies. 2_9 / To ensure industrial
compliance, there is a dual licensing
system (requiring licensing both of each
product and of the establishment itself).
FDA may issue an establishment license
only after an inspection of the estab-
lishment and the subsequent determina-
tion that the facility meets the stan-
dards prescribed in the regulations. 30 /

(3) The standards in (2) are reinforced by
the Good Manufacturing Practices
required for drugs . ,31/ The
implementing regulations specify

28 / See McGarity and Bayer, 36 Vand. L. Rev. at 532, citing
Korwek, The NTH Guidelines for Recombinant DNA Research
and the Authority of FDA to Require Compliance with the
Guidelines , 36 Food Drug Cosm. L.J. 633, 647 (1980); and
Subcommittee on Science, Technology and Space, Senate
Committee on Commerce, Science and Transportation, 95th
Cong.

, 2d Sess.
,
Oversight Report: Recombinant DNA

Research and its Applications 23-24 (1978).

29/ 42 U.S.C. § 262; 21 C.F.R. § 600.10-.12.

30 / 21 C.F.R. § 601.10. Moreover, a license will be revoked if

at any time "the establishment or any location thereof, . .

. fails to conform to the applicable standards established
in the license and in this Chapter, designed to ensure the
continued safety, purity, and potency of the manufactured
product . . .

." See 21 C.F.R. § 601.5(b)(4).

31/ 21 U.S.C. § 351 (a)(2)(B).
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criteria for buildings, equipment,
components, laboratory controls, product
containers, packaging, records and
reports, etc. 3_2/ If "the methods used
in, or the facilities or controls used
for, [a drug's] manufacture, processing,
packaging or holding do not conform to
or are not operated or administered in
conformity with current good manufactu-
ring practices ..." the drug will be
found to be adulterated. If it is, it
may not be introduced into interstate
commerce. Although the sanction is
against the product, the regulation
necessarily entails monitoring the
process

.

(4) For some drugs and all biologies, FDA
has the authority to require testing of
all the product. For insulin and
antibiotics, FDA requires that each
batch be tested to show safety and
purity. 33_/ With biological products,
tests are required for each lot prior to
release. 347 "[I]t is the administra-
tive practice of the Office of Biologies
to require lot by lot approval of many
biologies before they are released by
the manufacturer." 35 /

(5) All genetically engineered pharma-
ceuticals are considered "new drugs",
even if identical to a previously

32/ 21 C.F.R. §§ 210-26 (1982).

33/ 21 U.S.C. §§ 356, 357

34/ 21 C.F.R. § 610.1

35/ See Office
the United

of Technology Assessment of the Congress of
States, Commercial Biotechnology: An

International Analysis 361 (U.S.G.P.O. January 1984).
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approved or natural substance. 36 /

Because of the testing for safety and
efficacy necessary for new drugs, FDA
will inspect all genetically engineered
drugs for bacterial and immunogenic
contamination and for genetic stability.

(6) Veterinary medicines are also regulated
under the Virus, Serum and Toxic Act of
1913. 37/

3. The Scope of Authority EPA Desires
Would Produce Considerable Harm

If EPA assumed the extent of regulatory authority over

genetic engineering that it desires, the new industry would be

subjected to unpredictable, overlapping and possibly contradic-

tory regulatory authority by different agencies for all products

’’excluded” from TSCA. This concern is not a theoretical prob-

lem; the genetic engineering pharmaceutical industry has already

experienced the regrettable situation of agencies competing for

jurisdiction over the same product. Both the Food and Drug

Administration and the United States Department of Agriculture

have authority over veterinary biologies. 3JJ / Concerned that

jurisdictional distinctions had been blurred by genetic

engineering technology, the FDA and USDA developed a memorandum

36/ IcL at 360.

37/ 21 U.S.C. §§ 151-58.

38/ USDA has authority under the Virus, Serum and Toxin Act,
~ 21 U.S.C. §§ 151-58; FDA has authority under the Federal

Food, Drug and Cosmetic Act, 21 U.S.C. §§ 301-92.
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of understanding," creating a committee to sort out the regula-

tory responsibilities. Unfortunately, with bovine interferon,

the only product to be considered thus far by the committee, the

memorandum of understanding was misunderstood. "Both agencies

claim jurisdiction, and the committee is split along agency

lines. Several attempts to resolve the impasse on scientific

grounds have failed .... In the meantime, the manufacturer

has encountered additional costs and burdens by attempts to meet

the requirements of both agencies." 39 /

If EPA were to assume jurisdiction in the expansive manner

it contemplates, long-range planning difficulties would multiply.

It is virtually certain that cost and delays for product approval

would increase with the resultant failure of many of the smaller

genetic engineering firms. Consequently, the United States

could have difficulty maintaining its international competitive

position in genetic engineering, and there would be a loss of

jobs and revenue as well as significant export of valuable

technology. 40/

39/ See OTA Report II at 363.

40 / This threat of technology export is compounded by the fact
that TSCA does not apply to anything that is being
manufactured for the purpose of export unless the
government can prove (which it could not) that the

(Footnote continued on next page)
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D . Conclusion

Whether or not additional regulation is appropriate for

deliberate release of organisms into the environment, no addi-

tional regulation is necessary or desirable in the context of

inadvertent release of organisms during the closed fermentation

process. If the federal government chooses to regulate the

former area, it should not attempt to do so utilizing a poorly

applicable statute (i . e

.

, TSCA)
,
never intended for that

purpose, in its haste to initiate regulation. Relying on TSCA

will provide little of the desired benefit but will unduly

burden and possibily destroy much of the genetic engineering

industry by encroaching on another, already well-regulated

segment of the industry. In other words, in a poor attempt to

regulate the 11% of the industry engaged in environmental

applications, the government would threaten the existence of

significant segments of the industry such as the 62% of the

industry manufacturing pharmaceuticals and the 20% manufacturing

speciality chemicals and food. 41/

If the federal government nonetheless insists on utilizing

TSCA as its regulatory tool, published rules should clarify that

(Footnote continued from previous page)
substance "will present an unreasonable risk” to health
and the environment. 15 U.S.C. § 2611. (emphasis added)

41 / See OTA Report II at 71.

[721]



22

the process for manufacturing a product excluded from TSCA, as

well as the products themselves, are beyond the purview of the

statute. If the government decides to seek a more felicitous

regulatory tool, it should work with industry, public interest

groups, and the scientific community towards the development of

a rationale scheme to promote its regulatory goals while pre-

serving the United States' international competitive position

and the viability of the smaller genetic engineering firms.

III. COMMENTS ON RECOMMENDATIONS (2) - (6)

Genentech also disagrees with recommendations (2)- (6).

The purpose of Genentech's comments are not to question the

wisdom of additional regulation of deliberate release. It would

note, however, that it is unclear how further regulation of "low

probability of high consequence risks" will produce benefit,

given that "predicting the specific type, magnitude, or proba-

bility of environmental effects associated with a deliberate

release will be extremely difficult at the present time." 42 /

,
Since "there are almost no accepted methodologies for

evaluating the safety of genetically engineered products," 43/

42/ See conclusions of the Gore Report, 49 Fed. Reg. 17683.

43 / See Clay Statement at 11.
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it is reasonable to place risk determinations in the hands of

the experts. Genentech would leave decisionmaking authority

concerning release, as well as other recombinant DNA review,

with the NIH Recombinant DNA Advisory Committee (RAC), the

demonstrated authority on genetic engineering and recombinant

DNA risk assessment.

The expertise possessed by RAC is not so common as to be

easily replicated. To require that NIH and the RAC cease

evaluating non-research deliberate releases, therefore, would

necessitate evaluation of commercial proposals by less

qualified individuals, a system of dubious benefit to the

public. Further, the representation of the relevant agencies

and specialized experts on RAC makes redundant the proposed

role for the interagency task force.

Respectfully submitted,

General Counsel
Of counsel:

Pierson, Ball & Dowd
1200 18th Street, N.W.
Suite 1000
Washington, D.C. 20036
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COMMITTEE FOR RESPONSIBLE GENE'
5 DOANE ST
CAMBRIDGE MA 02138 03AM

Western
Union i

4-003884S155 06/03/84 ICS IPMMTZZ CSP WHSB
5187858880 MGMB TDMT ALBANY NY 175 06-03 0959A EST

DOCTOR RICHARD M KRAUSE
NATIONAL INSTITUTE FOR ALLERGIC & INFEC
DISEASES
BETHESDA MD 20014

THE RECOMBINANT DNA ADVISORY COMMITTEE HAS VOTED IN FAVOR OF
PROPOSALS BY BIOTECHNOLOGY COMPANIES TO RELEASE GENETICALLY MODIFIED
ORGANISMS INTO THE ENVIRONMENT IN FIELD TESTS, WE URGE YOU TO DELAY A

DECISION ON THIS ADVICE UNTIL THE NATIONAL INSTITUTES OF HEATH HAS
CONDUCTED AN ENVIRONMENTAL IMPACT ANALYSIS AND ISSUED AN
ENVIRONMENTAL IMPACT STATEMENT (EIS) UNDER THE NATIONAL ENVIRONMENTAL
POLICY ACT, THE ENVIRONMENTAL ISSUES RAISED BY SUCH RELEASE ARE
SIGNIFICANT, AS JUDGE SIRICA HAS RECENTLY RULED, AND DESERVE MUCH
GREATER PUBLIC SCRUTINY THAN THEY HAVE RECEIVED. WE BELIEVE THAT
GOVERNMENT DECISIONS REGARDING THE RELEASE OF GENETICALLY ALTERED
ORGANISMS SHOULD BE BASED ON A SET OF ESTABLISHED CRITERIA DEVELOPED
FOR ENVIROMENTAL, HEATH, AND SAFETY PROTECTION, DO YOU PLAN TO BASE
YOUR DECISION ON A CAREFUL STUDY OF THE POSSIBLE ENVIRONMENTAL
EFFECTS OF THE PROPOSED RELEASE? PLEASE RESPOND

SIGNED
COMMITTEE FOR RESPONSIBLE GENETICS BY PHILIP L BEREANO, LIEBE F

CAVALIERI, TERRI GOLBERG, EXECUTIVE DIRECTOR, RUTH HUBBARD, SHELDON
KRIMSKY, BARBARA ROSENBERG, AND GEORGE WALD

UNSIGNED

lOtOO EST

MGMCOMP
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Date

From

Subject

To

DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

National Institutes of Health

JUN 71984

Director, NIH

Memorandum

Delegation of Authorities Under the NIH Guidelines for Research
Involving Recombinant DNA Molecules

Director, NIAID

By previous memoranda of July 12, 1979, and June 22, 1981, the Director,
NIH, delegated to the Director, NIAID, all responsibilities of the

Director, NIH, specified in the NIH Guidelines for Research Involving
Recombinant DNA Molecules. By this memorandum I am revoking this

delegation in regard to promulgating the final decision of the Director,

NIH, on "major actions" as defined in Section IV-C-l-b-(l) of the

Guidelines (48 FR 24561-24562). Before a final decision by the Director,

NIH, such "major actions" require review by the NIH Recombinant DNA

Advisory Committee (RAC) , and publication in the Federal Register

for public comment at least 30 days prior to the RAC meeting at which

they are considered.

All other responsibilities of the Director, NIH, specified in the NIH

Guidelines for Research Involving Recombinant DNA Molecules, including

the publication in the Federal Register for comment of items to be

considered by the RAC, remain delegated to the Director, NIAID.

Wyngaarden, M.D.
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Association of Biotechnology Companies
Post Office Box 3922

1

Washington, D.C. 20016
(301)977-0084

June 25, 1984

Director
Office of Recombinant DNA Activities
Building 31
Room 3-B-10
National Institutes of Health
Bethesda, Maryland 20205

COMMENTS BY
THE ASSOCIATION OF BIOTECHNOLOGY COMPANIES (ABC)

on the Recommendations of the Staff Report,
"ENVIRONMENTAL IMPLICATIONS OF GENETIC ENGINEERING"

Subcommittee on Investigations and Oversight
House Committee on Science and Technology

Founding Companies:

Advanced Genetics

Research Institute (AGRI)

Oakland, California

Biotech Research

Laboratories, Inc.

Rockville, Maryland

Cambridge BioScience

Corporation

Hopkinton, Massachusetts

Cellular Products, Inc.

Buffalo, New York

Centocor

Malvern, Pennsylvania

Diagnostic, Inc.

St. Paul, Minnesota

Immuno Modulator

Laboratories, Inc. (IML)

Houston, Texas

Interferon Sciences, Inc.

New Brunswick, New Jersey

Mary Ann Liebert, Inc.

New York City, New York

National Geno
Sciences, Inc.

Southfield, Michigan

New Brunswick

Scientific Co., Inc.

Edison, New Jersey

Unigene Laboratories, Inc.

Fairfield, New Jersey

in response to the Request for Comment published
49 Federal Register 17682 (April 24, 1984)

1. EPA should proceed with its stated intention
to extend its authority to include all deliberately
released organisms not specifically identified as part
of the legal obligation of another agency....

Val J. Williams

Executive Vice President

Dr. Paul Came
Consultant, Silver Spring

Bruce F. Mackler, Esq., Ph D.

General Counsel

ABC COMMENT: EPA's authority to regulate organisms as
"chemical substances" under TSCA is not universally
recognized. Indeed, in 1977 Administrator Douglas Costle
advised the Honorable Adlai Stevenson, then Chairman of a
Senate subcommittee considering RDNA legislation, that,
"although there is a general consensus that recombinant DNA
molecules are 'chemical substances' within the meaning of
section 3 of TSCA, it is not at all clear whether a host
organism containing recombined DNA molecules fits—or was
intended to fit—that definition.... If such organisms are
subject to TSCA ..., the Agency might logically have to
include all living things in the definition of 'chemical
substance'—an interpretation which I am confident the
Congress neither contemplated nor intended." See
Recombinant DNA Research and its Applications, Oversight
Report , Subcommittee on Science, Technology and Space Senate
Committee on Commerce, Science and Transportation, 95th
Cong., 2d. Sess. August 1978.

In opposition to EPA's new interpretation of "chemical
substances," one may point to the language of a related
environmental protection statute, the Federal Water
Pollution Control Act (FWPCA) . In that Act, the term
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"pollutant" is said to mean "chemical wastes," "biological
materials", etc. It is strange that Congress would recite
"biological materials" if it was subsumed in the concept of
a chemical. In addition, there would have been no need for
Congress to recite "disease causing agents" in the FWPCA
definition of "toxic pollutant." Construing TSCA in pari
materia with the FWPCA, one is led to the conclusion that
biological organisms are not "chemical substances" within
the intentment of TSCA. This conclusion is reinforced by
the failure of Congress to consider biohazards in the
hearings which led to TSCA.

ABC does not dispute that DNA molecules are "chemical
substances." However, ABC notes that salmon sperm DNA of
heterogeneous sequence is listed on TSCA Inventory and
therefore is not a "new chemical substance" subject to
premanufacturing notification. "Ribonucleic acid", without
limitation as to source, is also listed on the inventory.
In addition, it is uncertain whether the mere replication of
DNA within a living organism, when that DNA is not extracted
from the organism is nonresearch quantities, is a
"manufacture" of DNA within the meaning of TSCA.

On the other hand, ABC recognizes that the public
deserves reassurance that the safety of releases has been
impartially and scientifically considered. ABC further
recognizes that EPA has expertise in ecology that is of
value in evaluating the safety of releases. Consequently,
ABC has encouraged its members to cooperate with EPA, rather
than to challenge its authority. ABC itself believes that
both the industry and the public will benefit if the
regulatory agency receives an education in biotechnology.
ABC intends to work with EPA and kindred agencies toward
both educating them on the intricacies of genetics and
microbiology, and in turn learning of and responding to
their specific concerns.

2. Until such time as EPA's regulations are
promulgated, an interagency task force should be
established to review all proposals for deliberate
releases . . . .

ABC COMMENT: The statutory authority for the creation
of this interagency task force are not clarified. The

panel, as envisioned, does not appear to offer any
particular advantages in expertise or representation over
the existing Recombinant DNA Advisory Committee, which has

several years of experience in reviewing the risks and

benefits of specific RDNA research proposals. The creation
of a new body without additional statutory authority would
therefore appear to be counterproductive.
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3. No deliberate release should be permitted by
EPA, NIH, USDA or any other federal agency until the
potential environmental effects of the particular
release have been considered by the interagency review
panel* . .

«

ABC COMMENT: The deliberate release of genetically
engineered organisms into the environment is likely to have
one of three purposes: pollution abatement; protection of
plants from pests; and beneficial leaching of minerals from
their ores.

Thus, the deliberate release of organisms into the
environment is designed to promote environmental health by
abating dangerous concentrations of toxic pollutants,
increasing the efficiency of sewage treatments, providing an
environmentally sounder alternative to the use of chemical
pesticides, and facilitating continued exploitation of
present mining sites.

The well meaning recommendation by the subcommittee
staff will ensure that these purposes are only belatedly
realized. Releases are to be prohibited until after (1) the
agencies individually develop recommendations to the task
force of methods of evaluating the safety of releases, (2)
the interagency task force agrees upon a "uniform set of
guidelines", and (3) the specific release intended is
reviewed in accordance with those guidelines. The
moratorium is to apply to "any environmental release,
regardless of size or intent."

In addition, in view of the rather ambiguous status of
the interagency task force, ABC is concerned with regard to
procedural safeguards which will be applied to the
deliberations of the interagency panel.

4. The task force should consider the need for
oversight of research scale releases....

ABC COMMENT: It is not clear how the task force will
define "research scale releases." In addition, it is
unclear whether the member agencies, and in particular, EPA,
have the requisite authority to require premanufacturing
notification in the case of "new chemical substances," there
is an express exemption for "scientific experimentation and
analysis" under Section 5(h)(3). In addition, a number or
organisms are already listed by species on the TSCA
Inventory (e.g., the insect pathogen B. thuringiensis ) and
therefore are not "new chemical substances" by definition.
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Insofar as EPA authority to regulate insect pathogens
under FIFRA is concerned, we would note that in 40 C.F.R.
§172. 3 (a), EPA indicates that a substance "put through
laboratory or greenhouse tests, or limited replicated field
trials to confirm such tests" on less than 10 acres of field
is not considered a "pesticide" within the meaning of the
act.

5. The NIH should cease its practice of
evaluating and approving proposals for deliberate
release from commercial biotechnology companies. The
NIH should review proposals only from parties engaged
in NIH-sponsored research, and refer request from
industry to the appropriate agency....

ABC COMMENT: At present, NIH has the greatest
expertise of any federal institution in appraising
recombinant DNA activities. Until the federal regulatory
agencies become fully conversant in recombinant DNA
technology (a process in which ABC intends to make a
positive contribution) , it would be foolish not to permit
biotechnology companies to call upon that expertise. It
should be noted that approval of a proposal by NIH does not
shield the proposer from federal regulations or, indeed,
from private tort actions. It is possible that scrutiny of
a questionable proposal by NIH will lead a company to
abandon a proposal or to alter its experimental protocol so
as to provide additional safeguards. Such activities on the
part of NIH are certainly beneficial to the public. When
EPA regulations are in place, NIH may reconsider its role.

6. The NIH and USDA should revise the membership
of their respective RACs to include individuals
specifically trained in ecology and the environmental
sciences. . .

.

ABC COMMENT: ABC fully agrees with this
recommendation. However, ABC feels that even without such
individuals, NIH has given appropriate consideration to

ecological issues. It should be noted that the RAC's

ecological expertise far exceeds that of any court which
might review its actions.

7. GAO should review the activities of USDA in

overseeing biotechnology and evaluate the agency's
authority to regulate deliberate releases....
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ABC COMMENT: ABC has no objection to this
recommendation. However, ABC would point out that USDA's
authority under the Public Health Service Act has been
explored in several congressional hearings and reports, in
the meetings of the Federal Interagency Committee on
Recombinant DNA Research, and in various letters written to
and published by NIH.

Sn Vimi !-+ •

C<f V; S' —
Dr. Bruce F. Mackler, Esquire
General Counsel

Iver P. Cooper, Esquire
Patent and Associate

Regulatory Counsel

ASSOCIATION OF BIOTECHNOLOGY
COMPANIES

Post Office Box 39221
Washington, D.C. 20016
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Post Office Box 39221

Washington, D.C. 20016
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For Information Contact: Val J. Williams, Executive Vice President

ABC DIALOG COLUMN
(Genetic Engineering News , July/August Issues)

EPA and Genetic Engineering

Under the Toxic Substances Control Act (TSCA) the EPA
is turning its interests for the first time to the area of
biotechnology products.

In an article entitled "Biotechnology, The Need to
Regulate," in the journal Pollution Engineering , December,
1983, Don R. Clay, the Office Director for the Office of
Toxic Substances, discussed the EPA's official interest in
Genetic Engineering. The EPA is concerned with the
prospect of life forms being sold, distributed and used in
an open environment without regard to environmental
consequences. "We intend to see that all modified life
forms, whose owners intend to put them to commercial use
are environmentally compatible and benign. In short, we
intend to review and, if necessary, regulate the
commercial products of biotechnology which fall under the
authorities of Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) and the Toxic Substances Control
Act (TSCA)."

The most significant section of TSCA which can be
applied to genetic engineering organisms is section 5.

This section requires companies to notify the agency prior
to the manufacture of new substances (in this case,
genetically engineered DNA and RNA) to alert EPA to
problems before the organism enters the environment. As
published in Pesticide and Toxic Chemical News , 26

October, 1983, the pre-manufacture notification (PMN)

information that the EPA will most likely require under
TSCA will include the following:

• The organism's ability to survive in all
environments into which it might be introduced

• The organism's ability to reproduce in nature
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• Environmental transport possibilities

• Potential environmental generation times

• Potential routes of exposure

• Methods of monitoring the organism's presence
and concentration in the environment

• Methods of controlling or eliminating the
organism.

The issue of whether EPA has jurisdiction over
genetically engineered products may be a moot point. In a
report published in February, 1984 by the Congressional
Committee on Science and Technology Sub-Committee on
Investigation and Oversight, it was stressed that the
environment implications of genetic engineering are not
addressed in the current regulatory framework. The NIH
RAC's ability to adequately evaluate the environmental
hazards posed by a deliberate release of genetically
engineered organisms is limited by both its expertise and
its jurisdiction. A recommendation was made that the EPA
should proceed with its stated intention to extend its
authority to include all deliberately released organisms
not specifically identified as part of the legal
obligation of another agency.

The EPA will be issuing a policy statement and
proposed guidelines on how biotechnology companies may
comply with section 5 reporting requirements so EPA may
adequately assess and control risks. The prospect of yet
another federal agency contributing to the plethora of
regulations that industry must comply with, is not one
that everyone will greet with enthusiasm. However,
industry should accept the EPA's minimal experience with
bio-engineered products as an opportunity rather than a
potential stumbling block. It is this area of risk
assessment and the need for EPA to understand just what if
any, those risks are, that offers industry another
opportunity to impact on regulations. To date, industry
has been relatively satisfied with the method by which the
Food and Drug Administration has approached its
responsibilities to regulating biotechnology. Dr. Bruce
Merchant, head of the National Center for Drugs and
Biologies' Hybridoma Committee, is Director of the
Immunohematology Branch in the Office of Biologies at FDA.
Under his guidance, FDA went to industry before any Points
to Consider Documents were released on iji vitro or in vivo
diagnostics concerning human or mouse derived monoclonal
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antibodies. In this manner, issues that might have led to
an adversarial role between FDA and industry were
discussed, and in most cases resolved, before any official
documents were released for comments.

Biotechnology relies on two general techniques for
manufacturing products; genetic engineering, involving
recombinant DNA techniques and hybridoma technology, which
encompasses the production of immortal cell lines either
by cell fusion, transfection or vital transformation. To
intelligently assess the environmental implications of
genetic engineering, and to judge whether sufficient
safeguards are in place through existing regulations or if
new regulations and modification in PMN are necessary, -

EPA personnel require the same expertise that has been
developing within the FDA. The ease and facility with
which EPA incorporates an understanding of biotechnology
and all of its implications, within its organizational
structure will reflect directly upon industry and its
efforts to move products based on genetic engineering into
the market place.

Because EPA only recently made the decision to
proceed under TSCA, its activities in this area are at a
early stage. This is an opportunity for industry to have
an input into the EPA that in the long run may strengthen
its ability to bring bio-engineered products to the market
place. Trade associations such as ABC have collective
expertise concerning the scientific principals, risks and
current safeguards that are considered to be effective by
research and industrial scientists and can serve as
educational resources to the EPA. Before the issue of
regulations can be addressed, it is in industry's interest
to make sure that EPA personnel have a sound understanding
of the principals and rationales governing recombinant DNA
technology and the immortalization of newly engineered
cells. With an understanding of the nature of the
organisms that are being manipulated and safety
regulations and equipment that are encompassed during
production stages, EPA will be able to meet its
responsibilities for regulation, in a manner consistent
with industry's efforts to introduce genetically
engineered products to the market place in an efficient
and least costly manner.

Joan Rener, Ph.D., Chairperson
ABC Subcommittee on EPA Issues;
Director, Hybridoma Technology
Services, Hazleton Biotechnologies
Corporation, Vienna, Virginia
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